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ABSTRACT

Thi s handbook is provided as guidance for aircraft maintenance
facilities covered by Category Codes 211 and 212 for mlitary real
property. It is intended for use by experienced architects and
engi neers. The contents include design data for buil dings and
shop areas to provide aircraft mai ntenance, including airfranes,
aircraft engines, aircraft weapons systens, avionics systens, air-
| aunched guided m ssiles, and other related aircraft equi pnent.
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FOREWORD

Thi s handbook has been devel oped from an evaluation of facilities
in the shore establishnment, from surveys of the availability of
new materials and construction nethods, and from sel ection of the
best design practices of the Naval Facilities Engi neering Command
( NAVFACENGCOM) , ot her Governnent agencies, and the private sector.
Thi s handbook was prepared using, to the nmaxi num extent feasible,
nati onal professional society, association, and institute
standards. Deviations fromthis criteria, in the planning,

engi neering, design, and construction of Naval shore facilities,
cannot be nmade w thout prior approval of NAVFACENGCOM Criteria
Ofice.

Design cannot remain static any nore than the functions it serves
or the technologies it uses. Accordingly, recomendations for

i nprovenent are encouraged and should be furnished to Commander,
Naval Facilities Engineering Command, Criteria Ofice, 1510

G lbert Street, Norfolk, VA 23511-2699; tel ephone (757) 322-4204,
facsimle (757) 322-4416.

DO NOT' USE TH S HANDBOOK AS A REFERENCED DOCUMENT FOR PROCUREMENT
OF FACILITIES CONSTRUCTION. I T IS TO BE USED I N THE PURCHASE OF
FACI LI TI ES ENG NEERI NG STUDI ES AND DESI GN ( FI NAL PLANS,
SPECI FI CATI ONS, AND COST ESTI MATES). DO NOT REFERENCE IT IN

M LI TARY OR FEDERAL SPECI FI CATI ONS OR OTHER PROCUREMENT DOCUMENTS.
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MAI NTENANCE FACI LI TI ES CRI TERI A MANUALS

Criteria Preparing
Manual Title Activity
M L- HDBK- 1028/ 1 Aircraft Maintenance Facilities NAVFAC
M L- HDBK- 1028/ 3 Mai nt enance Facilities for NFESC

Ammuni tion, Expl osives, and Toxins
DMt 28. 4 General Maintenance Facilities EFA CHES

M L- HDBK- 1028/ 5 Envi ronmental Control - Design of NFESC
Cl ean Roons

M L- HDBK- 1028/ 6 Aircraft Fixed Point UWility Systens SOUTHDI V

M L- HDBK- 1028/ 8 Pest Control Facilities NAVFAC
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Section 1: | NTRODUCTI ON

1.1 Scope. This handbook contains criteria for the design
of Navy and Marine Corps aircraft nmaintenance facilities, except
nost Naval Avi ation Depots (NADEPs), to support the Naval

Avi ation Mai ntenance Programin accordance with Chief of Naval
Operations (OPNAV), OPNAVI NST 4790. 2, The Naval Avi ation

Mai nt enance Program ( NAMP) .

1.2 Cancel l ation. This handbook cancel s and supersedes
M L- HDBK- 1028/ 1B of 15 January 1997.

1.3 O her Design Considerations. Aircraft maintenance
officers of shore activities are to be closely consulted

t hroughout the entire design effort of any project related to
the construction, repair, or nodernization of aircraft

organi zational and internediate facilities (refer to Volunme 1 of
OPNAVI NST 4790.2). This is to ensure that technica

requi renents for specific aircraft mai ntenance and testing
procedures as outlined in Naval Air (NAVAIR) technical manual s
recei ve proper consideration in the design of these facilities.

1.4 Facility Plates. Wen definitive drawi ngs are revised,
they are converted to facility plates to be included in the
handbook covering that type of facility. The facility plate
nunber is the category code nunber, and the sheets required to
present the information are nunbered sequentially.

1.5 Definitive Drawi ngs. Definitive drawi ngs, where they
exist for aircraft maintenance facilities covered by this
handbook, are contained in NAVFAC P-272, Part 3, Definitive
Designs for Marine Corps Facilities, and are an integral part of
the Naval Facilities Engineering Command ( NAVFACENGCOV) design
program Definitive drawings are listed in numerical sequence
by the Navy category code nunber assigned to that facility. Use
definitive drawi ngs associated with this handbook as the basis
for design, unless prior clearance for change is obtained from
NAVFACENGCOM The architectural treatnment, materials, framng
and construction may vary. Special design features for a
particular aircraft systemw ||l be provided by the system
facilities requirenment docunent of the NAVAIR Facilities Branch.
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1.6 Planning Criteria. Naval aviation is a highly dynam c
field and mai nt enance concepts depend increasingly on state-of-
the-art conputer technology. Planning factors in NAVFAC P-80,
Facility Planning Criteria for Navy and Mari ne Corps Shore
Install ati ons, and design criteria included in the NAVFAC
criteria manual s are guides that nust be used with specific
weapons systemfacilities requirenent docunents (FRD) to design
a fully usable aviation facility. NAVAIR Facilities Managenent
Di vision, Fleet Support Branch, works with the weapons systens
devel opers to identify unique aviation facility requirenents.
NAVAI R engi neering personnel are avail able during design and
construction to provide specialized expertise to NAVFAC or to
arrange for weapons system manufacturers' representatives to
attend design reviews if requested by NAVFAC Engi neering Field
Di visions (EFDs) or Engineering Field Activities (EFAs) or
aviation facility users.

1.7 Bui | di ng Functions. Naval and Marine Corps shore
aircraft mai ntenance conpl exes consi st of buildings and nobile
facilities (MFs). In these conplexes are facilities and shops

for the repair and mai ntenance of aircraft and conponent parts.
The Aircraft Internedi ate Mii ntenance Departnent (Al MD) officer
conplex normally includes the foll ow ng shops (buil dings):

a) AlMD Adm ni strati on,

b) Airfranes Shop,

c) Engi ne Mai ntenance,

d) Avionics Shop,

e) Aviation Armanent Shop (see facility plates),
f) Aviation Life Support Systens,

g) Engine Test Cells,

h) Battery Shops, and

i) Ground Support Equi prent (GSE) Shop.

Wil e the construction of MFs is not covered in this
handbook, their interrelated use and connection to the buildings
shoul d be a considered part of each design.

2
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1.8 O gani zati onal Comuni cations. An interconmuni cating
t wo-way voice system wth use restricted to mai ntenance and
mat eri al managenent (3M, should be provided. The systemwl|
connect the AIMD officer, assistant officer, and production
control office with each squadron nai ntenance control office in
the aircraft maintenance hangar and the production control
offices in the:

a) Airfranes Shop,
b) Avi oni cs Shop,

c) Engi ne Mai ntenance Shop,

d) Gound Support Equi pnment Shop,

e) Aviation Armanents Shop, and

f) Aviation Life Support Systens Shop.

NOTE: The AIMD will be located in the station
adm ni stration building, a separate maintenance adm nistration
bui |l di ng, or one of the shop buildings (preferably the Avionics
Shop). For mai ntenance hangars' organi zati onal conmmuni cati ons,
refer to par. 2.6.

1.9 Energy Conservation. Energy conservation should be a
maj or consideration in the design of building envel opes,
mechani cal systens, and electrical systens for aircraft

mai nt enance facilities. Refer to M L-HDBK1003/3, Heating,
Ventilating, Air Conditioning, and Dehum di fying Systens. Each
bui | di ng envel ope should be insulated to provide the m ni mum
heat transm ssion ("U') factors practical to neet energy
budget s.

1.10 Envi ronmental Concerns. The maintenance facilities
shoul d neet applicable pollution abatenent criteria. For
appl i cabl e discharge criteria, NAVFACENGCOM Criteria Ofice and
t he cogni zant EFD or EFA should be consulted. Refer to ML-
HDBK- 1005/ 8, Donestic Wastewater Control, M L-HDBK-1005/9,

| ndustrial and G ly Wastewater Control, and NAVFAC DM 1. 03,
Architectural Acoustics.
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It is essential that, as part of the prelimnary
studi es, consideration be given to water conservation and source
control, including the possibility of substantial alteration of
the process or plant operation to reduce pollutant |oading. The
greater the volune of wastewater to be treated and the greater
t he amount of contam nant to be renoved or destroyed, the higher
are the capital, labor, and material costs required. As a
result, it is often economcal to elimnate or reduce the
guantity of waste at its source prior to treatnment or in place
of treatnent. Several possible techniques exist including
process change, material recovery, segregation, and water reuse.
Sonetinmes, wth only partial purification, spent water can be
reused, once or several tinmes, in the industrial process. Wter
unsui table for direct reuse nmay be serviceable for a different
purpose, in which quality requirenents are |less restrictive.

Oten, there are a nunber of alternatives that can
achieve the desired result. Therefore, a major objective of the
prelimnary studies should be to determ ne what conbi nati ons of
actions will be the nost cost effective and technically and
operational ly feasible.

1.11 Bui |l ding Protection. The building structure of al
aircraft maintenance facilities, including corners of interior
partitions and exterior walls, doors, structural nenbers, etc.,
shoul d be protected from damage by vehicles and novi ng | oads by
the installation of concretefilled pipe guards, bunpers,
railings, corner guards, and simlar protective features.

1.12 Loadi ng Dock Ranp Protection. Each facility requiring a
| oadi ng dock ranp shoul d be provi ded side-edge protection in
accordance with Section 1910.23c of Public Law 29 Code of

Federal Regul ations, Section 1910, Cccupational Safety and

Heal th Act Standards Manual .

1.13 Fire Protection. Fire protection for aircraft

mai nt enance facilities should be provided in accordance with

M L- HDBK- 1008C, Fire Protection for Facilities Engineering,

Desi gn, and Construction; National Fire Protection Association
(NFPA) 409, Aircraft Hangars; and Air Force Regul ation (AFR)-88-
15, Criteria and Standards for Air Force Construction, as
applicable to the specific building.
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1.14 Restrictions on the Use of Uncoated Al um num

1.14.1 Seacoast. Al um numroofing and siding should not be
specified for structures |ocated wwthin 10 mles (3.05

kil ometers (km) of the seacoast, due to salt deposition or
incrustation frominshore winds and salt-1aden atnosphere.

1.14.2 Exterior and Interior. The restrictions for the use of
preformed (corrugated) alum numroofing and siding are
applicable also to sandwi ch panel and flat sheet construction of
unprotected (uncoated) alum numand to ribbed al um num
extrusions. Consideration should also be given to the corrosion
of al um num surfaces on the interior of structures due to salt
deposits fromsalt-laden air.

1.14.3 Inconpatible Materials. Surfaces of inconpatible
metal s; wet, green, or danp wood; wood treated with inconpatible
preservatives; masonry; and concrete should be isolated from
direct contact with the alum num by a heavy coat of alkali -

resi stant paint or by other approved neans.

1.14.4 Coated Metal. Coated netal roofing and siding should be
in accordance with Naval Facilities Guide Specification (NFGS)-
07410, Metal Roof and Wall Panel s.
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Section 2: MAI NTENANCE HANGAR

2.1 Function. Design the maintenance hangar to provide
weat her -protected shelter for the servicing and repair of Navy
and Marine Corps aircraft, energency shelter for operable
aircraft, and headquarters and office space for squadron
personnel. This type of hangar should be nodul ar in nature,
consi sting of hangar (OH) space, shop and equi pnent (OL | evel)
spaces, and admnistrative (Q2 |evel) spaces required to support
the aircraft and the m ssion of the particular squadron or
activity occupying the hangar at any particular tinme. The
opti mum hangar design should be the support function of one or
two conpl ete squadrons per hangar nodul e, dependent on the type
of aircraft involved, as defined in NAVFAC P-80. By making the
hangars nodul ar, the station has the option of building them as
single units or stringing the nodul es together into one |ong
hangar conplex. The use of a standard configuration gives the
station flexibility in hangar assignnents or in future changes
i n base | oadi ng.

2.2 Location. The siting of maintenance hangars shoul d be
correlated to mnimze di stance between the hangar and parked
aircraft while maxim zing the efficiency of operations, scope of
visibility and verbal conmmunications. Factors that nust be
enphasi zed i nclude building orientation to runways and taxiways,
nmodul ar expansi on, |ine shack | ocations, Internediate

Mai nt enance Activity (IMA) relationship, Aircraft Gound Support
Equi prent shop and G ound Support Equi pnent Hol di ng Shed

| ocation, and unique climatic conditions. Care nust also be
taken to site the hangar in accordance with the requirenents of
NAVFAC P-80.3, Airfield Safety O earances and NAVFAC P-971,
Airfield and Heliport Planning and Design. It should not be
sited within any runway safety zone or in a |location where it

m ght extend into any imagi nary surface.

2.3 Architectural and Structural Requirenents. The

mai nt enance hangar shoul d be a nodul ar buil ding designed to
allow flexibility and econom cal expansion by internal
rearrangenent and/or additional maintenance nodul es. Mdul es
shoul d be designed to neet necessary flexibility and mai nt enance
requi renents in organization, strength, quantity, type of
aircraft, and |l evel of maintenance. There are two types of
nmodul ar mai nt enance hangars, as indicated in the facility

6
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pl ates. A Type | maintenance hangar is principally designed for
carrier aircraft, but is adaptable to neet requirenents for
rotary wing and various types of smaller aircraft. The Ol |evel
and Q2 | evel spaces in this type of hangar are configured for a
typical strike fighter squadron, two carrier airborne early
war ni ng squadrons, or a helicopter antisubmarine warfare
squadron. A Type Il maintenance hangar is principally designed
for a patrol squadron, but is adaptable for larger the aerial
refueling and transport aircraft. The OL |evel and O2 | evel
spaces are designed to accommbdate a typical marine aerial
refueling and transport squadron or Navy patrol squadron.
Adequat e and secure storage space should be provided throughout
t he mai nt enance hangar as required by the offices and shops
occupying the facility. Storage areas nust conply with NFPA 409
requi renment for m ni num 1-hour separation. For |arger special

m ssion aircraft, design hangars for specific requirenents.

2.3.1 Structure. The nodul ar structure of the maintenance
hangar should be a steel frane with a cantil ever roof truss
system Use of a columm free front cantilever roof structure
over the hangar bays allows for maxi num nmaneuverability of
aircraft wwthin the hangar as well as flexibility for future
changes in base | oading. Hangar expansion can be accommodat ed
by construction of additional hangar nodul es attached to

exi sting hangars without the need for colums at the front or
ends of the hangar bay areas. Use of an alternative roof
structure requires prior approval from NAVFACENGCOM Criteria
Ofice wwth the endorsenent of the major claimant. The hangar
shoul d be designed to use prefabricated conponents to the

maxi mum extent practicable. Wathering steel, if considered,
shoul d not be used where exposed to recurrent wetting by salt
water. |In areas where weathering steel is acceptable, proper

detailing and use of materials should be a requirenent to
prevent staining of adjacent building conponents. Design the
overall structural suspension systemfor wind uplift conditions
peculiar to the site. Provide a bridge crane in the OH space of
each mai nt enance hangar nodul e supporting helicopters, propeller
driven aircraft, or the G9, V-22, or AV-8 aircraft. 1In the
future, H53 will normally be a type Il hangar. |If NAVAIR
headquarters nakes special exception for housing an H53 in a
special nodified type | hangar, the m ni num hook cl earance nust
be 8.2 neters (27 feet). Do not use bridge cranes in

mai nt enance hangars supporting other types of aircraft except in

7
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speci al i zed i nstances approved by NAVFACENGCOM or when
specifically required by the FRD. Requirenments for the bridge
crane, nmotor, and controls are given in par. 2.8. 1In all cases,
t he hangar roof support structure should be designed to
accommodat e the | oadi ng from overhead bridge crane described in
par. 2.8.1.

a) Wnd load on main building wind force resisting
system shoul d be determ ned on the follow ng two conditions:

(1) Hangar doors fully open for winds up to 96.6
kph (60 nph).

(2) Hangar doors closed for w nds above 96.6 kph
(60 nmph) up to the maxi mum wi nd velocity for the geographic
area. Refer to American Society of Civil Engineers (ASCE) 7,
M ni nrum Desi gn Loads for Buildings and O her Structures.

b) Cantilevered hangars have historically proven
challenging to erect correctly. It is inperative that ful
di scl osure of the design assunptions and limts be given on the
contract draw ngs.

c) This should include all |oading conditions at al
phases of the structure’ s life, from skel eton erection through
installation of finishes and accessories (i.e., “dead |oad”).

Loadi ng conditions should also include tenperature effects,

i ncludi ng sun on exterior steel and shaded interior steel
differential tenperatures, in the stress and deflection
information. Draw ng information should al so include any
antici pated shoring (nethods and points) and should account for
anticipated tenperature effects fromdifferential solar heating
(e.g., on long sun-exposed steel such as masts, forestays and
backstays conpared to shaded steel such as roof trusses.

Desi gner shoul d consider local climte conditions when sel ecting
the final differential tenperature range). A m ni num of 50-
degree tenperature difference is reconmended. Refer to ASCE 7
for appropriate | oading conbinations to include self-straining
forces. Critical nmenber stresses probably wll not be

determ ned by tenperature differential forces; however
experience has shown that roof truss deflection can be
significantly affected by routine changes in anbi ent
tenperature. Design stresses (or nenber |oads) and deflections

8
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shoul d be shown on the design drawi ngs for all such cases.
Canmber should be required to equal or exceed all dead | oad
defl ecti ons.

d) The cantilever truss roof design should incorporate
a deflection primary and secondary adjustnent nethod. The
desi gn drawi ngs and specifications should require the Contractor
to “level” the truss tips (above the hangar door) after all roof
and supported materials have been installed into their final
positions. It is suggested that the primary adjustnent system
be installed in the forestay (and the backstay if necessary),
but other systens are permi ssible. To level the truss tips, the
Contractor should be required to survey the roof truss systemto
ensure the structural systemis performng as the designer
i ntended. The Contractor’s survey should be done during stable
at nospheric conditions (night, early norning, or a cloudy calm
day). The designer of record should review and approve the
survey information prior to installing the hangar doors.
Primary adjustnents of nore than 1 inch vertical novenent, if
required to level the truss, should be approved by the designer
of record. Secondary or cosnetic adjustnents up to 1 inch of
correction can be acconplished by shimmng or mlling structural
menbers below the truss tip under the supervision of the
Contracting O ficer.

e) Hangar door guide systens are nornally sized to
allow total roof truss live |load deflection not to exceed 10
i nches. The designer of record should be responsible for
coordinating the total anticipated roof deflection with several
potential door guide manufacturers to ensure the nost econom cal
overall systemis sel ected.

f) Designers are cautioned to ensure that the basic
structural franme nust be “statically determ nate” during the
adj ust nrent phase (to avoid introduction of [arge and often
unpredi ctabl e stresses into a constrai ned system

g) Provide a neans to “lock in” the final adjusted
configuration once the system has been leveled. If high
strength bolts are used, ensure that they are fully tensioned.

2.3.2 Roof Systens. The roof system due to |arge surface
area and proximty to operating aircraft, should be carefully

9
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sel ected. Expansion joints, insulation vents, and traffic pads
or wal kways shoul d be provided where applicable. [Insulation
shoul d be provided as required in par. 1.9. On built-up roofs,

t he design should preclude carrying gravel or slag aggregate
fromthe roof surface by high winds or drainage to any area
where aircraft operate. The color of roof surfaces should be as
described in par. 2.3.8. Provide gutter and outrigger
downspouts at the front of the hangar. Provide snow guards at
the front of the hangar in areas subject to heavy snowfall.
Provi de access from Q2 | evel spaces to the |low roof over the Ol
and O2 spaces, and exterior access to the high roof over the CH
space through a secured access panel or hatch, to prohibit

unaut hori zed passage. . Built-up roofing, insulation, and

noi sture protection should conformto the applicabl e guide
specifications listed in M L-HDBK-1000/1, Engi neering and Desi gn
Criteria and Docunentation for Navy Facilities.

a) Use one of the foll ow ng systens:

(1) Metal roof deck with rigid insulation, snooth
surface built-up roof systemor mneral surface nodified bitunen
roof system

(2) Conposite nmetal deck and |ightweights concrete
engi neered roof systemw th snooth surface built-up roof system
or mneral surface nodified bitunmen roof system Conposite deck
supplier should be responsible for connection of |ightweight
material to deck

(3) Oher types of roof systens based on cost and
energy savings can be consi dered.

b) Select the nost suitable roof systenms fromthe
followng criteria:

(1) Very low slope (mnimmof 6 mmper 305 mm (1/2
inch per foot)). Were roof slopes are 6 nmper 305 nm (1/2
i nch per foot), decks should be stiff enough to prevent ponding,
and a built-up roof should be snpboth surfaced.

(2) Sloped roofs (25.4 mm per 305 mm (1 i nch per
foot) or greater). Roofing nenbrane, insulation, and noisture

10
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protection should be used only on roofs with a slope of 25.4 nm
per 305 mm (1 inch per foot) or greater.

(3) Pitched roofs. Insulated netal roof panels
shoul d be used. Panels should be pre-engineered or field-
fabricated and filled with blanket or rigid insulation with
i nsul ati on bl ocks over purlins.

2.3.3 Wall Systens. Walls and partitions should be non-I| oad
bearing. The Ol and O2 structure should be used to hel p bal ance
the wei ght of the cantilever, roof structure, and hangar doors.
The Ol and O2 structure should be built as an integral part of

t he backside of the cantilever bridge structure. The OH
structure is supported by the cantilever trusses, vice colums
and sidewal | s.

2.3.3.1 Exterior Walls. Side walls of the OH space shoul d be

i nsul ated hol |l ow concrete masonry units sized in accordance with
American Society for Testing and Materials (ASTM C 90,
Loadbeari ng Concrete Masonry Units or reinforced concrete walls
to a height of 3.05 neters (10 feet) above the hangar deck.

Type and anount of insulation should be based on local climatic
conditions. Above this height, use preforned (corrugated),

prot ected-netal panels, backed with rigid or blanket insulation,
except that translucent reinforced fiberglass panels should be
used to increase natural lighting. |Insulated panels should be
capabl e of withstanding water effects of deluge discharge. The
installation of translucent wall panels is contingent upon an
energy analysis for areas having 3000 heating degree-days or
better. It must be shown that the quantity of lighting-rel ated
energy saved exceeds the quantity of heating-rel ated energy | ost
t hrough the uninsul ated, translucent panels. Factors that
shoul d be consi dered ot her than degree-days are |ight

transm ssion and the coefficient of heat transm ssion (U
factor). In areas of seismc activity, seismc codes should
govern for this wall construction. Al um num panels nmay be used
only in accordance with par. 1.14. Exterior walls of the OL/ Q2
| evel spaces should be concrete masonry units, including wall
abutting OH space, with voids filled with insulation. Wndows
to the exterior of the OL/ Q2 | evel spaces should be operable

t hernopane units. Any fram ng and connecting panel i ng between
w ndows shoul d be insulated storefront units.

11
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2.3.3.2 Interior Partitions. The interior partitions should be
metal studs with vinyl-covered gypsum wal | board facing over

i nsul ation (when essential to mnimze noise transm ssion

bet ween spaces). Surface materials of interior partitions
shoul d neet the requirenents in ML-HDBK-1008C. Al Ol and Q2

| evel spaces, except soundproofed spaces, should be designed to
provide the preferred noise criteria (PNC) |evels given in Table
3-9 of NAVFAC DM 1.03. Treat adm nistrative spaces requiring
soundproofing with above-ceiling barriers and design spaces to
provide a PNC of 25. Provide above-ceiling barriers for spaces
that require | ocked doors. Wndows fromthe O2 | evel space to
the OH space should be 6-mm (1/4 inch) thick, fixed, tenpered
wire glass in steel frames and should be provided with sound-
attenuating drapes. Provide tenpered wire glass w ndows, to the
extent allowed by the various codes, in swinging fire doors

bet ween shops, control areas, and the OH area. In all Ol and Q2
| evel adm nistrative and shop spaces, provide a systemfor
hangi ng charts and schedul es on available wall surfaces. A high
i npact acrylic/polyvinyl chloride (PVC) sheet wall covering with
a mninmmthickness of 2.4 mm (.093 inch) should be applied to
all wall surfaces in the Ol spaces to a m ninmum height of 1.2
meters (4 feet). Corners will be protected with a simlar
material, also to a m ninmum height of 1.2 neters (4 feet).

2.3. 4 Fl oors. Personnel and adm nistrative space fl oors
shoul d be designed for a uniformlive floor |oad of 488 kg/nf
(100 psf). They should be covered with tile or sheet flooring
per NFGS 09651, Resilient Tile Flooring, NFGS 09655, Resilient
Sheet Fl ooring, or NFGS 09656, Resilient Sheet Flooring
(Institutional). Floors in command and executive |level offices
and conference roons should be covered with carpet or carpet
tile in accordance with NFGS 09680, Carpet or NFGS 09685, Carpet
Tile. Floors in the avionics and el ectrical shops should have
the floor covered by insulated matting neeting the requirenents
of ASTM D 178, Rubber Insulating Matting. A subfloor electrica
di stribution systemthrough netal ducts and built-in junction
boxes through the concrete top | ayer should be provided on a
nodul ar basi s.

Mai nt enance Hangar floors should neet the foll ow ng
criteria:

12
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a) Design the primary | oading areas of the hangar
floors in accordance with criteria in ML-HDBK-1021/2, Genera
Concepts for Airfield Pavenent Design and M L-HDBK-1021/4, R gid
Pavenent Design for Airfields. Hangar trench drains should be
ductile iron or steel manufactured to withstand a m ni mum
wor ki ng | oad of 100, 000 | oads( 250 psi). AFFF floor nozzles and
supporting framework enbedded in trench drain grating should be
desi gned for 36,000 pounds distributed over area of nozzle
surface.

b) Hangar floors should be sloped towards hangar doors
and drai ns.

c) For new construction, use of thin epoxy polyurethane
(5to 7 mls) reflective floor coatings is prohibited due to
mai nt enance problens. For new concrete floors, use a white dry
shake system consisting of cenent, pignent, special hardening
adm xtures, sand, and gravel as the topping to achieve increased
lighting | evels without increased energy consunption. The white
dry shake surface hardener should consist of specially selected
cenment plasticizer, and water-reduci ng adm xtures fornul ated and
processed under stringent quality control by the manufacturer.
For questions on the dry shake fl oor applications, contact
LANTDI V, Code 4062 or the NAVFAC Criteria Ofice.

d) For maintenance and repair of existing floors,
noderate filmthickness white reflective pol yurethane (16 to 30
mls) coatings have perfornmed best in | aboratory conditions.
Prior to application of a repair coating, limted surface
preparation is recommended to renove obvious signs of
contam nants such as oils, fuels, and hydraulic fluids. Patch
repairs of concrete spalls and cracks al so are recommended.

e) To provide access in event of fire, injury, or other
problem a 3.05-neter (10 feet) w de energency vehicl e access
| ane fromdoors to rear of each nodule or partial nodule is
requi red. The | ane should be placed as closely to the center of
each nodul e as possible wth aircraft parking restrictions.
Paint fire lanes on the floor after white reflective dry shake
coating cures.

f) Floor area in OH space and the 01 / 02 area should
be essentially on the sane plane. The 01 / 02 space is well
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ventilated and suitably isolated fromthe OH space. Aircraft
normal Iy housed in Navy/ Marine Corps hangars is considered to be
essentially purged of fuel. Equipnent used in the hangar OH
space within 18 inches of the floor should be Cass I, D vision
2 hazardous rating in accordance with NFPA 70, Nati onal

El ectrical Code. Pernmanent electrical fixtures should be placed
18 inches above finished floor where possible. Refer to par.
2.5 for additional electrical requirenents.

2.3.5 Ceilings. Admnistrative and personnel spaces on both
the OL and Q2 | evel should be provided with a nonconbusti bl e
suspended acoustical ceiling. Toilet, |ocker, and cleaning gear
room ceilings should be water resistant. Ceilings in OL |evel
shop spaces may be of open construction if acoustical materi al
is applied to reduce reflected noise and noi se radiation into
the @2 | evel spaces above.

2.3.6 Doors and Door Controls. Doors and door controls should
meet the criteria defined in pars. 2.3.6.1 through 2. 3.6.5.

Desi gn hangar doors in accordance wth conmponents and cl addi ng,
W nd Pressure coefficients determ ned in accordance with ASCE 7.
Desi gners shoul d consider the full operating range of the roof
structure and wind uplift to design door guide system

2.3.6.1 Hangar Doors. Hangar doors should be a series of

i nsul ated, horizontal sliding | eaves with protected, preforned
(corrugated) netal or sheet-steel siding. Each sliding door

| eaf shoul d be supported on hardened wheels rolling on recessed
rails wwth guide rails at the top of the door. Hangar door rai
support system shoul d provide for surface drainage.

Intermttent drainage to hangar trench drains should be at 10
feet O inch maxi num

Threshol ds shoul d be designed to mnimze dirt
accunul ation or ice buildup at rails. Leaves of the door shoul d
be insul ated and shoul d be provided w th waterproof weather
stripping and energency personnel exits as required by NFPA 101,
Life Safety Code. The hangar doors should be hand-crank
operated or electric notor operated. For electric notor
operation, drives may operate |eaves independently or in groups
of three with drives on the end | eaves and a pi ckup nechani sm
for the center leaf. The use of a cable systemfor the pickup
mechani sm shoul d not be considered due to the extra nai ntenance
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required to keep the cable systemin good operating condition.
Each drive unit should have a rel ease nechani sm and the doors
shoul d be provided with a neans of novenent in the event of
power failure. The normal node of operation is an electric
drive and the m ni mum speed of door travel should be 0.3 m's (60

fpm.

Control of the doors should be by nonentary contact type
push buttons | ocated near the |eading edge of the door and limt
switches on each door leaf. Safety devices should be installed
to prevent injury to personnel and damage to equi pnent by noving
door sections. |If personnel access doors are provided in the
hangar door |eaves, an interlock should be installed that wll
prevent operation of the hangar door |eaves when the personnel
access doors are open and wll halt the hangar door |eaves in
the event a personnel access door is opened while the hangar
door |eaves are in operation. An alarm should sound in
conjunction with safety warni ng beacons when doors are in
motion. Sliding steel hangar doors should be in accordance with
NFGS 08342, Steel Sliding Hangar Doors.

2.3.6.2 Personnel Doors. Personnel doors between the hangar
(OH) and shop spaces (Ol | evel) should be 3/4-hour, C-rated,
self-closing, insulated fire doors. Hold-open devices should
not be permtted.

2.3.6.3 Interior Personnel Doors. Interior personnel doors to
stai rways shoul d be self-closing, swi nging doors. Hold-open
devi ces should not be permtted. Refer to the appropriate guide
specifications listed in M L-HDBK-1000/ 1.

2.3.6.4 Overhead Doors. Overhead doors between the hangar (OH)
and shop spaces (Ol | evel) should be 3/4-hour, C-rated.

2.3.6.5 Oher Doors. For other doors, provide stock industrial
doors in accordance with the appropriate guide specifications
listed in ML-HDBK-1000/1. Provide one self-closing, insulated
personnel exit door through the mddle | eaf of hangar door group
and in each sidewall of the hangar (OH space). No hol d-open
devi ce should be permtted. A vehicle access door nust be
provided either within or adjacent to the hangar aircraft access
doors.
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In the OLl/ @2 | evel spaces, use heavy-duty conmerci al
grade door and w ndow hardware (Grade 1). Use 1000 series,
Grade 1, door and w ndow hardware where extrenely heavy traffic
is anticipated. Use security Grade 2 |ocksets. Vaults for the
protection of classified material require X0-7 el ectronic door
| ock and access control systemin accordance with DOD 5200. 1R
| nformati on Security Program Regul ati on.

2.3.7 Soundproofing. The spaces requiring soundproofing, as
shown in the facility plates, should be sound proofed to reduce
the noise level fromthe outside to a PNC of 25. Refer to Arny
TM 5-805-4, Noise and Vi bration Control.

2.3.8 Surface Treatnent. The chem cal properties of materials
and finishes for exterior surfaces should have the highest
resistance to the effects of weather and salt-corrosive

at nosphere.

To prevent mrror like reflections from buil ding
surfaces to aircraft in flight, roofs and other external
surfaces shoul d have a specul ar refl ectance conpatible with the
| ocation of the building on the airfield.

If the building is so |located that glare may be an
operational hazard, the critical surfaces of that building
shoul d have a light reflectance of not nore than 10, neasured at
an angle of 85 degrees in accordance with ASTM D 523, Specul ar
G oss.

2.3.9 Exterior Pavenent. Exterior paved areas shoul d incl ude
aircraft and vehicle access and non-organi zati onal parKking.
Aircraft pavenent should be in accordance wi th NAVFAC P-80. 3,
NAVFAC P-971, M L-HDBK-1021/2, and M L-HDBK-1021/4. Vehicle
access and parking should be in accordance with facility plates
in this handbook; NAVFAC DM 5.4, Pavenents; and M L-HDBK-1190,
Facility Planning and Design Cui de.

2.4 Mechani cal Requirenents. The mai ntenance hangar shoul d
be designed to neet the criteria set forth in pars. 2.4.1
through 2.4.6

Heating. Heating should be provided in accordance with

4.1
L- HDBK- 1003/ 3 and as foll ows:

2.
M
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a) Design for an infiltration rate of two air changes
per hour in the OH area. This rate is dependent upon the
installation of nylon brush insulation seals on the hangar
sliding doors.

b) A switch activated by opening the hangar doors
shoul d override the space thernostat to stop the heating
equi pnent in the OH area. Provide a mninmum tenperature
thernostat field set at 1 degree C (34 degrees F) to override
the heating deactivation switch during door-open periods of
subfreezing anbient tenperatures. After the doors are cl osed,
the roomthernostat should assunme control. Heating system
recovery time should be 30 mnutes after the doors are cl osed.

c) A snownelting systemat the hangar door tracks
shoul d be install ed when outside design tenperature is plus -4
degrees C (+25 degrees F) or |lower and historical snow
accunul ati on data supports the requirenent.

d) An under floor heating system should be provided for
the OH area when outside design tenperature is bel ow -23 degrees
C (-10 degrees F).

e) The automatic thernostatic control should neet the
requi renents of M L-HDBK-1003/ 3.

f) Each nodule in the OH area should be a separate
heati ng zone.

g) See the facility plates for design conditions.
h) Consider the installation of Naval Facilities
Engi neering Service Center (NFESC) cold jet destratifiers based

on an econom ¢ anal ysi s.

2.4.2 Ventilation. Ventilation should be provided in
accordance with M L-HDBK-1003/3 and as fol |l ows:

a) Toxic funmes and conbusti bl e vapor that generate in
wor k areas shoul d be exhausted directly to the outside. The
Airframes, Corrosion Control and Electric Shops are likely
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producers of toxic fumes. These shops shoul d al ways be provided
w th exhaust ventilation to the outside.

b) If fuel systens maintenance is perfornmed in the CH
spaces, a systemfor purging the fuel line and the tanks should
be provided. A fuel vapor exhaust system should al so be
provi ded.

2.4.3 Air Conditioning. Air conditioning should be provided
in accordance M L-HDBK-1003/3 and M L-HDBK-1190. Automatic
thernostatic control should be provided, and equi pnent shoul d be
shut down when not required for cooling. Air conditioning is
not required in the general OH space.

2.4.4 Pl unbi ng. Pl unbi ng shoul d be provided in accordance
w th NAVFAC DM 3. 01 Pl unbi ng Systens, and shoul d provide:

a) Toilet and shower facilities for both sexes on both
the OL and Q2 | evel s.

b) An adequate storm drai nage system

c) Trench drains with sufficient laterals for aeration
and easy cleanout of oil or other residue,

d) Energency shower/eyewash fixtures and fl oor drains,
as shown in the facility plates and conform ng to ANSI Z358. 1,
Emer gency Eyewash and Shower Equi pnent,

e) An oil/water separator for trench drains,

f) Stormdrains |ocated a m nimum of 305 mm (12 i nches)
fromthe hangar access door rails, and

g) Aqueous filmformng foam (AFFF)/sprinkl er discharge
collection/retention system when required by environnent al
regul ati ons.

h) Hazardous materials are used in the aircraft
mai nt enance process. Floor drains in the OH space and shop
spaces should be tied to either the station industrial sewer or
to a collection systemthat will capture and hold these
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materials for proper disposal. The design will conply with al
appl i cabl e environnental codes.

2.4.5 Conpressed Air. Conpressed air should be provided for
all OL |evel shop spaces at 0.018 ni/s (40 cfn) and 862 kPa (125
psi) and for hangar (OH) space as required by M L-HDBK-1028/ 6,
Aircraft Fixed Point UWility Systens for hangar service points.

2.4.6 Noi se and Vi bration Control. Mechanical systens and
equi pnent shoul d be designed to limt noise and vibration in
accordance with Arny TM 5-805-4.

2.5 El ectrical Requirenents. Electrical equipnent
installations should conply with NFPA 70. Electrical systens
shoul d be provided in accordance with the electrical engineering
criteria manuals and pars. 2.5.1 through 2.5.4 of this handbook.

2.5.1 Hangar (OH) Space. The mai ntenance hangar (OH) space
shoul d be designed to neet the criteria set forth in pars.
2.5.1.1 and 2.5.1. 2.

El ectrical equipnment in the hangar (OH) space shoul d be
wat er proof, NEMA Type 4 (mninmumrating) when del uge sprinkler
protection is provided to prevent equi pnent damage in the event
of testing or accidental discharge of the deluge system

2.5.1.1 Hazardous Zones. Areas in high bay space should be
classified as hazardous or non-hazardous in accordance with the
NFPA 70, and electrical installations should neet applicable
requi renents. Were possible, electrical installations will not
be | ocated in hazardous zones.

2.5.1.2 Power Service Points. ML-HDBK-1028/6 identifies the
various types, the capacity, and the location and installation
requi renents of electrical power to be provided at the power
service points. Aircraft power service points wll be
positioned on the back wall of the hangar. The power service
points will provide:

a) Three phase, 115/200V, 400 Hz, (as required by
aircraft type)
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b) Three phase, 480 V, 60 Hz, with (Cass L)
receptacles for GSE

c) Single phase, 120 V, 60 Hz, ground fault interrupt
duplex utility outlets

d 28 V direct current (as required by aircraft type)

e) External aircraft power provided by the power
service points nust be within the voltage and frequency
tol erances specified for aircraft type. The flexible power
cable to the aircraft nust be adequately sized to neet the
specified aircraft |oading (anperage) requirenent. Refer to
M L- HDBK- 1004/ 5, 400 Hertz Medi um Vol t age Conver si on/
Di stribution and Low Voltage Utilization Systens for 400 Hz
power requirenents and to par. 2.5.4 for OH space power
groundi ng requirenents for aircraft maintenance.

2.5.2 Ol/ @2 Level Spaces. Power outlets should be provided
for shop tools and at shop bench | ocati ons.

Grounded conveni ence outlets at 60 Hz, 120 V, 20 anpere
capacity should be provided throughout the OL/ Q2 | evel
adm ni strative, personnel, and shop spaces as required by NFPA
70. Provide ground fault interrupt (GFl) receptacles in
| ocations required by NFPA 70.

2.5.3 Lighting. Lighting for the mai ntenance hangar shoul d be
designed to neet the criteria set forth in pars. 2.5.3.1 and
2.5.3. 2.

2.5.3.1 Interior Lighting. Interior lighting in the hangar (OH)
space shoul d be an energy-efficient type, such as high-pressure
sodi um vapor. Qher interior lighting should be fluorescent.
Lighting intensities should be designed in accordance with

M L- HDBK- 1190 and shoul d take into consideration the reflectance
of wall and floor surfaces, especially in hangar (OH) spaces.

2.5.3.2 Exterior Lighting. Exterior lighting should use high-
pressure sodi um | anps where practical and should be in
accordance wth M L-HDBK-1004/4, Electrical Uilization Systens.
Provi de a photoelectric control switch for exterior |ighting.
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2.5. 4 G oundi ng. The nai ntenance hangar shoul d be provi ded
with flush floor ground receptacles, each with a 3/4-inch

(19 mm dianmeter ground rod, on 7.3 m (24 foot) centers across
the centerline of the OH space. Resistance to ground should be
25 ohns maxi num G ound receptacles shoul d be provi ded together
with No. 4 AWG bare copper in or below the hangar floor. See
Figure 1 for typical static grounding details.

2.5.5 Li ghtning Protection. Lightning protection should be
provi ded in accordance with NAVSEA OP-5, Amunition and

Expl osi ves Ashore Safety Regul ations for Handling, Storing,
Producti on, Renovation and Shi pping. NAVSEA OP-5 applies only
to weapons handl i ng operations. W do not need a Faraday Shield
around the building. Refer to NFPA 780, Installation of

Li ghtning Protection Systens.

2.6 O gani zati onal Communi cations. The mai nt enance hangar
shoul d be provided with internal communications as described in
pars. 2.6.1 through 2.6.4 (refer to par. 1.8 for other

or gani zati onal comruni cations requirenents).

2.6.1 3M Conmmuni cati ons (Mai ntenance and Material Managenent).
An i ntercomuni cations system wth use restricted to aircraft
mai nt enance and material operations only, should be provided.
This system shoul d provide two-way conmunications fromline
oper ati ons shacks outside the hangar to and between all roons in
the OL | evel space except passages, |ocker and toilet roons, and
mechani cal equi pnent room The necessary raceway shoul d be
provided in new building construction, wth provisions in sone

i nstances for interconnection with other buildings.

21



MIL-HDBK-1028/1C

-

CAST BRONZE COVER

(FRICTION FIT)—__ r:—ag 4 /—FIMSHED FLOOR
N L a ' : .: y a @

#10 BRASS BALL CHAIN

s T K. \-CAST BRONZE HOUSING
3 \
3/4" N.C. THREAD

~——3/4" COPPER CLAD
GROUND ROD

/—fuu BARE COPPER

r _I \_
FUSION WELD

2-7/8"

9' MIN.
5%

STATIC GROUNDING DETAIL

NTS

Figure 1
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2.6.2 | nt ercommuni cati ons System  An interconmunications
system shoul d be provided to all ow two-way communi cati ons
bet ween:

a) Roons in the 2 |evel space except passages, | ocker
and toilet roons, and storage roons;

b) Departnent heads and the conmmandi ng of ficer and
executive officers of the squadron;

c) Oficers' ready room and mai ntenance control; and

d) Admnistration office and mai nt enance
adm ni strati on.

2.6.3 Publ ic Address System A public address system should
be provided to reach interior and exterior work areas and the
aircraft parking apron.

2.6.4 Tel ecomruni cati ons Service Requirenents for Voice, Data,

and Video. For telecomunication, refer to M L-HDBK 1012/ 3,
Tel ecommuni cati ons Prem ses Distribution Planning, Design, and
Estimating and EI A/ TIA Standards Fi ber Optic Service Preferred.

2.7 Security. The mai ntenance hangar should contain secure
storage vaults with walls and floor not |ess than 8 inch
reinforced concrete. Roof or ceiling should be determ ned by
structural requirements but not |less than 8 inches in accordance
with DOD 5200. 1R Refer to ML-HDBK-1013/1, Design Cuidelines
for Physical Security of Facilities, for additional criteria.

2.8 Wei ght - Handl i ng Equi prent. \Wen required in accordance
with par. 2.3.1, the maintenance hangar (OH) space should
contain overhead bridge cranes and jib cranes in accordance with
criteria in NAVFAC DM 38. 01, Wi ght Handling Equi pnent, and
pars. 2.8.1 and 2.8. 2.

2.8.1 Bridge Cranes. Overhead bridge cranes should have an
electric notorized bridge, trolley, and hoist. One 4540 kg (5
ton) capacity crane should be used per hangar nodule, with the
bridge designed to travel the full width of the nodule. The
bri dge should span 12.2 nmeters (40 feet), with the center |line
of the bridge located 9.1 neters (30 feet) fromthe rear
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bul khead. Trolley and bridge should be capabl e of operating at
a slow speed of 0.076 to 0.102 m's (15 to 20 ft/mn) for
positioning | oads and at a high speed for noving | oads of 0.305
ms (60 ft/mn); the hoist should be capable of operating at a
sl ow speed of 0.015 to 0.02 ms (3 to 4 ft/mn) and at a high
speed of 0.06 mls (12 ft/mn). Refer to NFGS 14637, Cranes,
Overhead El ectric, Underrunning (Under 20,000 pounds).

2.8.1.1 Mtor and Controls. Bridge, trolley, and hoist controls
shoul d provide for two-speed reversing of a two-speed, squirrel-
cage notor. The controls should be equi pped with reduced

vol tage starting for the notors. Controls should be operable
fromthe floor.

2.8.1.2 Hook Height. The hook height for bridge cranes should
be as required to raise engines and transm ssions cl ear of
aircraft. M ninmum hook cl earance hei ght (measured fromthe
hangar floor to the hook at full retraction) for hangars housing
H 53E aircraft should be 8.2 neters (27 feet). Al others
shoul d have a minimumceiling height of 7.6 meters (25 feet) for
the Type | nodule and 11.6 neters (38 feet) for the Type |
nodul e.

2.9 Aircraft Service Uility Location. Wen |ocating
aircraft service utilities inside the hangar (OH) space they
shoul d be | ocated on the rear bul khead only. Use of utility
pits in hangar floors is specifically prohibited. Uility pits
in hangar floors are unsatisfactory for the follow ng reasons:

a) Litter can block the drains and water will "stand."

b) If an aircraft wheel sits on the pit cover, the
utilities in that pit are inaccessible.

c) The basic purpose for the utility pits is not
achieved; the utility lines will still be on the floor and can
be tripped over, run over, etc.

d) The cost of locating utilities in pits is higher
than | ocating utilities on the rear bul khead.
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2.10 Fire Protection. The fire protection design should be
in accordance with M L-HDBK-1008C. Water supplies for aircraft
hangars shoul d al so be in accordance with M L- HDBK-1008C

2.10.1 Floor Drainage. Provide apron and hangar floor drai nage
in accordance with NFPA 409. Floor drains in aircraft storage
and service areas should be trench-type drains designed with
sufficient capacity to prevent buil dup of flamrabl e/ conbusti ble
liquids and water over the drain inlet when all fire protection
systens and hose streans are discharging at the design rate.

The trench nust be of adequate size to contain a 6 inch pipe
(approximately) with fittings for the ATFF trench system The
wi dth and depth of all trench drains should be cal cul ated
accordingly. In addition, the trench drains should have
sufficient roomto accomodate nounting the floor-|evel AFFF

sol ution system pi ping and nozzl es where provided. Floor drains
shoul d be in accordance wth appropriate facility plates and
Figure 2, Trench Drain Detail, for Aircraft Hangars and Fi gure
3, Trench Plate Arrangenent.

14" minimum

Rebar is required
to reinforce
concrete walls

A
Y

12" minimum

Figure 2
Trench Drain Detaill
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() ()
6" AFFF Supply Pipe ()

\/

Metal blanks with holes for nozzles, will be screwed and
bolted into the floor around the AFFF nozzles. Standard
sized removable trench plates will then be used to cover

the rest of the trench area

Figure 3
Trench Pl ate Arrangenent

2.10.2 Draft Curtains. Provide non-conbustible draft curtains
to separate the hangar bay roof area into individual sections
not exceeding 1,394 square neters (15,000 square feet) in area.
Draft curtains should be constructed and installed in accordance
w th NFPA 4009.

2.10.3 Ol/ 2 Level Spaces. Automatic, wet-pipe sprinkler
system shoul d be provided in areas of the hangar facility not
requiring AFFF sprinkler protection.

2.10.4 Fire Alarm Systens. Provide manual and automatic fire
al arm systemreporting to the base-w de system
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Section 3: CORRCOSI ON CONTROL HANGAR

3.1 Function. The corrosion control hangar shoul d be

desi gned to provide space and equi pnent for the corrosion
control processing of aircraft. This corrosion control process
can be perfornmed at either a depot |evel or organizational and
internediate (O1) level facility as defined in NAVAIR Techni cal
Manual NAO1-1A-509, Aircraft Wapons Systens C eani ng and
Corrosion Control. Facilities designed for depot |evel

mai nt enance shoul d be based on de-paint/re-paint of the entire
aircraft. Facilities designed for Q1 |evel maintenance should
be based on repair of damaged paint systens and de-paint/re-
pai nt of conponents only. This does not include de-painting by
pl astic nmedia blasting (PVB) equi pnent. Functions performed in
the corrosion control hangar include: deicing, limted
detergent washing and rinsing, paint stripping, corrosion
removal , protective coating application and painting, and finish
curing and drying. Refer to NAVAIR Technical Manual NAO1l-1A-509
for detailed functions perfornmed in this facility.

3.2 Location. The corrosion control hangar should be

| ocated in proximty to the mai ntenance hangars and as cl ose as
possible to an aircraft washrack. Access between the corrosion
control hangar, the maintenance hangar, and the aircraft
washrack is required. The prevailing wind should be considered
in orienting the building in relation to aprons, taxiways, and
parking, to allow for exhaust air dispersal over areas not
affected by solvent fumes. Care nmust also be taken to site the
hangar in accordance with the requirenments of NAVFAC P-80.3 and
NAVFAC P-971. It should not be sited within any runway safety
zone or in a location where it mght extend into any inmaginary
surface.

3.3 Architectural and Structural Requirenents. Two types of
depot |evel corrosion control hangars are indicated in the
facility plates. The Type A corrosion control hangar is
designed for carrier aircraft and other small aircraft, and the
Type B corrosion control hangar is designed for |and-based
transport or patrol aircraft. Because both construction and
operating costs increase as the volune of the hangar bay

i ncreases, depot |evel corrosion control hangars for aircraft

| arger than those accommopdat ed by the Type B hangar and Q|

| evel corrosion control hangars should be individually designed
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around the specific dinensions of the aircraft concerned. Wth
t he exception of the follow ng special requirenents, the
corrosion control hangar should be designed using the general
architectural and structural requirenents for maintenance
hangars set forth in par. 2.3.

a) The size of the various aircraft schedul ed to use
the facility will determ ne the hangar bay di nmensions. Size the
bay to accommpdate fixed-wing aircraft with wi ngs unfol ded, and
helicopters and V-22 with rotors in place and unfol ded unless it
has been determ ned that aircraft surfaces are accessible with
the wings/rotors folded. The follow ng m ninmum cl earances are
required to allow proper access for work platforns and to
m nim ze paint overspray on hangar walls and ceilings:

(1) Top of aircraft (vertical fin, radone, rotor
head, tail rotor) to underside of ceiling - 1.53 neters
(5 feet);

(2) Nose of aircraft to hangar door - 3.05 neters
(10 feet);

(3) Tail of aircraft or tail rotor to exhaust
target wall - 3.05 neters (10 feet); and

(4) Horizontal and vertical clearance fromaircraft
to open front door - 1.53 neters (5 feet).

In addition to these clearances, the depth of the door
and exhaust plenum (T) is required to properly size the hangar
bay. The equation T = 1/5H defines this depth where His the
hei ght of the aircraft at its highest point plus 1.53 neters (5
feet). Note that the depth (T) does not include the thickness
of the structure of the door or the filter nedia.

b) The nunber of hangar bays for each site should be
based on an analysis of aircraft types, production schedul es,
hours required for each corrosion control operation, and nunber
of work shifts. Refer to NAVFAC P-80 for criteria to devel op
the required quantity of bays. If the work |oad includes a m x
of large and small aircraft, a noveable partition at the center
of the bay can be used. Bays in which stripping, blasting, or
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grinding are done will be separate from spaces where painting is
done.

c) Ancillary space requirenents will vary based on
facility requirenments. Paint m xing, paint storage, waste paint
area, bead bl ast roons, gear equipnent and tools, office, non-
destructive inspection, strip/rinse, paint spray, and dry
st orage spaces should be provided. The size of the roons is
based on the workload. Provide exit doors to the outside for
roons designated for storing or mxing chem cals or paints.
Provi de a depressed floor slab or door sills wth ranps to
contain spills. Spaces in which stripping, blasting, or
grinding are done will be separate from spaces where painting is
done.

d) Provide storage space for dry filters. Provide
stairs for personnel and a roof nounted jib crane for materials
transport to the roof.

e) Provide a | oading dock.

f) Provide a trench drain at the doorway between the
hangar bays and the ancillary spaces.

g) Provide a connection to the station Industrial Wste
Treatnent Systemor to a collection tank fromall drains. The
corrosion control process generates |arge anounts of water that
could potentially hold solid or liquid paint residue or other
sol vents and wast es.

h) Provide space for work on conposite helicopter rotor
bl ades if applicable.

i) An overhead bridge crane is not required in the
hangar bays.

J]) Locate utilities on the side walls. Use of utility
pits in hangar floors is prohibited.

k) Design for the aircraft fully | oaded with fuel

3.3.1 Structure. The hangar structure should be steel frane
w th open-web, steel-joist roof. The structure for areas
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adj acent to the hangar area shoul d be | oad-bearing, insulated,
concrete-masonry unit construction wth open-web, steel-joist
roof. The strip/rinse roomshould be equipped with a 1,814 kg
(2-ton) overhead nonorail. The requirenments of NFPA 33, Spray
Application Using Fl ammabl e or Conbustible Materials, should be
i ncorporated into the design.

3.3.2 Walls. Wth the exception of the followng criteria,
wal I s should be in accordance with par. 2.3.3:

a) Exterior walls of the hangar area should be a steel
frame and girts fram ng systemw th insul ated preforned
(corrugated) nmetal siding. Exterior walls of the other areas
shoul d be insul ated concrete masonry units.

b) The hangar area should be separated from paint
m xi ng and storage roons, chem cal m xing room cleaning gear
and storage room corridor, and toilet and | ocker areas, by 2-
hour fire-rated walls.

c) Hangar bays in nultiple bay structures should be
separated by 3-hour fire-rated walls.

d) Provide seals at doors, wall penetrations, and
building joints in the hangar bays and ancillary spaces to
ensure airtight performance to nmaintain pressure differentials
and prevent contam nation of the air in the hangar bay.

3.3.3 Roofs. Roofs should neet the criteria defined in par.
2.3.2.
3.3. 4 Fl oors. Floors should neet the following criteria.

a) The hangar area floor should be designed in
accordance with criteria in M L-HDBK-1021/2 and M L- HDBK- 1021/ 4.

b) Oher floors should be designed in accordance with
the criteria manual series on structural engineering, and shoul d
be provided with resilient tile or sheet floor coverings, as
specified in NFGS 09651, NFGS-09655, or NFGS-09656.

c) For new construction, use of a thin epoxy white
reflective floor coatings is prohibited. Include a white dry
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shake fl oor hardener as the topping on the floor slab in the
hangar area. Refer to par. 2.3.4.c) & 2.3.4.d) for new
construction and mai ntenance policy respectively.

3.3.5 Ceilings. A rcraft bays and paint storage, m xing, and
spray areas should have water-resistant gypsum ceilings.

Provide a 1-hour fire-rated ceiling in paint bays. Suspended
acoustical ceilings should be provided for corridors, toilets,

| ocker roonms, and offices. Suspended acoustical ceiling panels
i n shower areas should have vinyl plastic surfaces. The
strip/rinse roomceiling should be of corrosion-resistant,
perforated netal.

3.3.6 Doors and Door Controls. Doors and controls shoul d be
as described in pars. 3.3.6.1 through 3. 3.6. 3.

3.3.6.1 Hangar Doors. Hangar doors should be a specialized,

i nsul ated, hangar type with swi nging | eaves. These doors should
serve as an insulated supply air plenumwhen cl osed. Provide
perforated plates in the supply air plenum one stationary and
one adjustable, which allow for bal ancing to achi eve | am nar
flow Use 19 mm (3/4-inch) to 25 nm (1-inch) holes spaced to
gi ve approxi mately 50 percent free area. Plates are to be 18
gauge gal vani zed steel. Each door |eaf should be a notor-
operated unit with a rel ease nechanism and the doors shoul d be
provided with a neans of novenent in the event of a power
failure. Adequate safety devices should be installed to prevent
injury to personnel and damage to equi pnent due to novi ng door
sections. Thresholds should be designed to mnimze dirt
accurul ati on and ice buil dup.

3.3.6.2 Personnel Doors. Personnel doors between the hangar
area and paint and chem cal m xing roons and the corridor should
be 1-1/2-hour B-rated, self-closing fire doors. Hol d-open

devi ces should not be permtted.

3.3.6.3 O her Doors. Oher doors should be as described in par.
2.3.6.5. Provide self-closing, insulated personnel exit doors
from each hangar bay. No hol d-open devices should be permtted.
Speci al precautions should be taken to seal doors between hangar
areas and exterior or adjacent spaces. A vehicle access door
shoul d be provided either within or adjacent to the hangar
aircraft access doors.
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3.3.7 Building Insulation. Building walls, roofs, and floors
should nmeet the criteria defined in par. 1.9.

3.3.8 Surface Treatnent. |In addition to the requirenents of
par. 2.3.8, the side walls, the inside of hangar doors, and the
ceiling of the hangar area should be provided with a |ight
color, snmooth surface such as white enanel ed netal panels.

3.3.9 Exterior Pavenent. Exterior paved areas include
aircraft and vehicle access and non organi zati onal parKking.
Aircraft pavenent should be in accordance with M L-HDBK-1021/2
and M L-HDBK-1021/4. Vehicle access and parking should be in
accordance wwth facility plates in this handbook and NAVFAC
DM 5. 4.

3.4 Mechani cal Requirenents. The design of the corrosion
control hangar should neet the mechanical requirenment set forth
in pars. 3.4.1 through 3.4.5.

3.4.1 Heating and Air Conditioning. Heating and air
condi ti oning shoul d be provided in accordance with
M L- HDBK- 1003/ 3 and as fol | ows:

a) Based on an econom c analysis, consideration should
be given to providing a systemfor the recovery of heat fromthe
exhaust air.

b) The required hangar bay design heating tenperature
wll normally be between 24 degrees C (70 degrees F) and 32
degrees C (90 degrees F) with a relative humdity between 50 and
70 percent. Sone activities may require higher tenperatures to
accel erate curing cycles.

Exact requirenents for each site nust be determ ned
based on materials and production requirenents. The hangar area
shoul d be equi pped with an automatic cutoff of the heating
system when the nmai n hangar doors are open.

M ni mum t enperature thernostat should be set at 1 degree

C (34 degrees F) to override the heating deactivation switch
duri ng door-open periods of subfreezing anbient tenperatures.
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The recovery time for the heating system should be 30 m nutes
after door closure.

c) Provide a snownelting systemat the hangar door
tracks when the outside design tenperature is -4 degrees C (+25
degrees F) or |ower and when historical snow data supports the
requi renent.

d) Refer to the facility plates for design conditions
i n ot her hangar spaces.

e) Each bay in the OH area should be a separate heating
zone.

f) Heating should be suitable for operation in the
vapor hazard condition in the hangar bay, flanmable
storage/ m xi ng areas, and paint equi pnent cl eani ng spaces.

3.4.2 Ventilation for Control of Air Contam nants and

Fl ammabl e Vapors. Ventilation should be provided in accordance
with M L-HDBK-1003/17, Industrial Ventilation Systens, and

NFPA 33. The ventilation systemfor the hangar area shoul d
furnish 100 percent filtered outside air at a horizontal |am nar
flow velocity of 0.51 ms (75 fpn) across the entire cross-
section area of the hangar bays for chem cal stripping/painting
operations for worker safety and overspray control. Provide
0.25 m's (50 fpm airflow velocity during the drying cycle and
de-paint by grinding operations, and a mninmum of 6 air changes
per hour for other procedures. Fans should be direct drive or
vane axial for supply and exhaust. Provide dem ster in the
supply system Interlock the fans and the conpressors so that
t he conpressors cannot operate when the fans are inoperative.
Interlock the fans and the fire protection systemso that the
fans cannot operate when the fire protection systemis

i noperative. The ventilation systemshould maintain a slightly
positive static pressure of 1.25 mm (0.05 in.) water gage

bet ween the hangar area and the exterior to avoid infiltration
of contam nants into the hangar space which can affect painting
operations. Mintain a slightly higher pressure in the adjacent
ancillary spaces and overhead ceiling spaces than in the hangar
area to keep the hazardous fumes given off by stripping agents
frominfiltrating into these spaces. Ventilate the space above
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t he hangar bay ceiling to provide a nonhazardous space for |ight
fixtures.

Note: The NAVFACENGCOM Criteria Ofice and NFESC, Naval
Cccupational Safety and Health (NAVOSH) Branch recently reduced
design flow rate for corrosion control hangars based on a
Department of the Navy Deputy for Environmental Affairs
interpretation of paint spray booth definition. Contact
NAVFACENGCOM Criteria O fice prior to initiating final design.

Filters throughout should be made from nonconbusti bl e
mat eri al s and shoul d neet approval of the fire protection
authorities. Filters upstreamof the supply fan and filters in
t he door plenum shoul d have an efficiency of 30 percent on the
basis of ASHRAE 52.1, Gavinetric and Dust-Spot Procedures for
Testing Air-C eaning Devices Used in General Ventilation for
Renoving Particul ate Matter. Filters in the exhaust wall should
have an efficiency of 12 percent paint arresting pre-filter plus
60 percent. The type of exhaust filter system should be
determ ned by an anal ysis of environnmental control regul ations
at the site. The use of air-assisted, air |less, or
el ectrostatic paint spray nethods versus conventional air
atom zation is recommended to reduce overspray and increase
exhaust filter life. Visual gauges, audible alarns, or pressure
activated devices should be installed on filters to ensure that
the air velocity is maintained. Exhaust ventilation fromthe
fl oor |level should be provided for the paint m xing and storage
roons at the rate of 0.00047 cubic nmeter/s (1 cfm per .093
square neter (1 sf) of floor area up to a maxi num of 0.071 cubic
meter/s (150 cfm. The ventilation systens for paint mxing and
pai nt equi pment cl eaning roons should be provided in accordance
with NFPA 33 and the ACA H Industrial Ventilation, a Manual of
Reconmended Practices. Consider heat recovery in the
ventilation systemfor those spaces. Exhaust stacks shoul d be
the "no | oss" type as shown in ACAH Industrial Ventilation, a
Manual of Recommended Practi ces.

3.4.3 Pl unbi ng. Pl unbi ng shoul d be provided i n accordance
wi th NAVFAC DM 3. 01 and as foll ows:

a) Provide toilet and shower facilities for both sexes.



M L- HDBK- 1028/ 1C

b) Provide an energency eyewash/safety shower
conform ng to ANSI Z358.1, and floor drains in hangar bays,
pai nt m xi ng roons, and paint equi pnment roons. Refer to par.
3.8.a) for discharge requirenents.

c) Provide an oil separator for drains fromthe hangar
area and paint mxing roons and pai nt equi pnent cl eaning roons.

d) Stormwater drains should be | ocated a m ni mum of
305 mm ( 12 inch) fromthe hangar access door rails.

e) Provide AFFF/ sprinkler discharge collection/
retenti on systemwhen required by environnmental regulations.

f) Provide a connection to the station Industrial Waste
Treatnent Systemor to a collection tank fromall drains. The
corrosion control process generates |arge anobunts of water that
could potentially hold solid or liquid paint residue or other
sol vents and wast es.

3.4. 4 Conpressed Air. Provide |ow pressure air for operation
of tools and for breathing air in accordance with the foll ow ng
criteria:

a) Provide | ow pressure conpressed air at 40 percent to
60 percent humdity and at 862 kPa (125 psig) for shop use. Air
should be oil-free to prevent paint contam nation. Air outlets
supplying tools requiring lubrication should be equi pped with an
in-line lubricator. Rotary oil-free conpressors are recomended
since this conpressed air may be used as a source for breathing
air at lower life cycle costs.

b) Provide | ow pressure conpressed air at 138 kPa (20
psig) or higher if required, at 40 percent to 60 percent
humdity for breathing air in the hangar bays. Breathing air
may be obtained fromthe oil-free shop air source through final
purifiers in each bay or froma separate breathing air
conpressor and piping system Breathing air fromthe oil-free
shop air source is preferred because of | ower cost.

c) The air outlets (quick connect fittings) for oil-
free shop air, lubricated tool air, and breathing air should be
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different for each service and should not be conpatible with
each ot her.

d) Typical outlet quantities for each bay are: four
breat hing and four oil-free shop air and two |ubricated tool
air. Typically, two oil-free shop air outlets are required per
ancillary space. Verify actual requirenents for each site.

e) Ensure the intake for breathing air is located in an
uncont am nat ed area.

3.4.5 Noi se and Vi bration Control. Mechanical systens and
equi pnent shoul d be designed to limt noise and vibration in
accordance with Arny TM 5-805-4. Design hangar bay for maxi num
75 dBA space average. Provide sound traps to attenuate fan noise
down to this level. Noise levels of 55 dBA in the hangar bay
area with the ventilation systemoperating at maxi mum airfl ow
have been achieved with careful design attention to fan and duct
noi se characteristics. Qutdoor noise |evels should not exceed
75 dBA and should conply with | ocal regul ations.

3.5 El ectrical Requirenents. Electrical systens should be
provided in accordance with M L-HDBK-1004/4 and as defined in
pars. 3.5.1 and 3.5. 2.

El ectrical equipnent in the hangar bay shoul d be
wat er pr oof when del uge sprinkler protection is provided to
prevent equi pnment danmage in the event of testing or accidental
di scharge of the deluge system

3.5.1 Electrical Installations. Electrical installations in
the follow ng areas should neet the requirenments in NFPA 70 for
the specific hazardous (classified) |ocation:

a) Hangar area,
b) Paint and chem cal m xi ng roons,
c) Paint equipnent cleaning room

d) Paint storage room
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3.5.2 Lighting. The electrical requirenents for lighting
shoul d be as foll ows:

a) Interior lighting in the main hangar bays should
provi de 1076 lux (100 footcandl es) nmeasured 0.76 neters (30
i nch) above the floor using netal halide fixtures. Future
aircraft finishes may require other types of lights. Lighting
intensities el sewhere are to be in accordance with
M L- HDBK- 1190.

b) Exterior lighting should be high-pressure sodi um
vapor where practical and should be in accordance with
M L- HDBK- 1004/ 4.

c) Provide power outlets in the hangar bays for task
lights such as underwi ng task |ighting.

d) Avoid the use of expl osion-proof overhead fixtures
by providing seal ed, ventilated space above the finished
ceiling.

3.5.3 Gounding. Two flush floor-ground receptacles, each
wth a 19 mm (3/4-in.) dianeter ground rod, 3.05 neters (10
feet) m ninmum |l ength, should be provided near the center of the
aircraft position, with one on each side of the positioned
aircraft. Resistance to ground should be 25 ohns maxi num Bond
ground receptacles together with No. 4 AWG bare copper in or
bel ow t he hangar floor. See Figure 1 in par. 2.5.4 for typical
static grounding details.

3.6 Wei ght - Handl i ng Equi pnment. The nonorail hoist should be
in accordance with criteria in NAVFAC DM 38. 01 and shoul d be of
spar k- proof construction with an expl osi on-proof notor.

Controls should be operable fromthe floor |evel and, when

el ectric, should neet the requirenents indicated in par. 3.5.1

3.7 Fire Protection. The fire protection design should be
in accordance with M L-HDBK-1008C. The follow ng features
shoul d be provi ded:

a) In the hangar bays, requirenents of par. 2.10.1
shoul d be net.

37



MIL-HDBK-1028/1C

b) In the ancillary spaces, automatic wet-pipe
sprinkler system shoul d be provided.

c) Provide manual and automatic fire alarm system
reporting to the base-w de system

3.8 Envi ronmental. Design should be in accordance with
environmental protection regulations and the requirenents as
fol |l ows:

3.8.1 Fl oor Drains and Waste Di sposal System Design for
accidental spill of paint strippers and thinners, paint,

cl eaning solvents, pretreatnent chemcals, fuel, oil, AFFF, etc.
Provide for zero discharge fromthe facility unless the facility
wi |l discharge to an existing or new industrial waste treatnent
facility (IWIF) or to a municipal sewer system |In each case,
the | WF nust be capabl e of handling both the type and vol une of
the chemcals that will be discharged. Consult the EFD or EFA
Envi ronnmental Branch for appropriate discharge standards.
Provi de above-grade contai nnent of accidental spills with
appropriate sunps for punping and cl eanup of spilled wastes.
Size the containnent capacity for the | argest possible

di scharge. Provide a nethod to ensure that the drains are
prevented from cl oggi ng.

3.8.2 Vol atil e Organi ¢ Conpounds (VOC). Every effort should
be made to achi eve conpliance by use of conpliant coatings vice
use of VOC em ssion controls.
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Section 4: Al RCRAFT WEAPONS ALI GNVENT FACI LI TY

4.1 Function. The aircraft weapons alignnent facility
shoul d be designed to contain space and equi pnent for the
al i gnment of on-aircraft weapons systens. In addition to

weapons systens alignnent, which is the process of nechanically
and electrically aligning aircraft weapons el ectronic systens to
a common aircraft axis, this facility provi des space for on-
aircraft electronic maintenance of the weapons system Refer to
NAVFAC P-80 to determ ne the size of this facility. See the
facility plates for single-bay and multipl e-bay configurations.
For the mechanical alignnent of guns attached to aircraft, refer
to Section 10.

4.2 Location. The |location selected for the aircraft
weapons alignnment facility nust be free of vibration and

el ectromagnetic interference that will adversely affect the
weapons alignment. You nust provide for the radar radiation

cl earance di stances as shown on the facility plates. Wth these
conditions net, the location that requires the m ni nrum anount of
new aircraft access pavenent shoul d be sel ected.

4.3 Architectural and Structural Requirenents. In addition
to the follow ng special requirenents, the aircraft weapons
alignment facility should be designed using the general
architectural criteria for maintenance hangars set forth in par.
2. 3.

4.3.1 Structure. The facility should be a steel frame nodul ar
structure. Each equi pment room shoul d be provided to house the
ground support equi pnent air conditioner and hydraulic test

stand that are applicable to the aircraft being serviced. The
mechani cal room should provide for the utilities called for in
pars. 4.4 and 4.5.

4.3.2 Walls. Except for the rear wall of the facility, the
exterior walls should be preforned (corrugated), protected,

i nsul ated netal panels or insulated concrete masonry units.
That portion of the rear wall within the radiation zone should
be conpletely free of netallic or conductive materials to
prevent reflection of the radar beam
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The enclosing walls for nmechanical and toilet roons
shoul d be solid masonry. The enclosing walls for equipnent
roons should have a 1-hour fire rating.

Openi ngs should be provided in walls of each equi pment
roomfor the passage of air conditioning ducts and hydraulic
lines, if required by the aircraft slated to use the facility.
Openi ngs shoul d be equi pped with sleeves with snooth, rounded
edges and top-hinged cl osure doors.

4.3.3 Roofs. Roofs shoul d be designed as described in par.
2.3.2.
4.3. 4 Fl oors. Floors should be designed to withstand the

wheel |oads of the heaviest fighter or attack aircraft, in
accordance with criteria in ML-HDBK-1021/2 and M L-HDBK-1021/ 4.

The fl oor should slope to trench drains along the front
sliding doors at 1/16 inch per ft (2.0 mmper 305 nm.

4.3.5 Doors. Doors should be provided that neet the foll ow ng
criteria:

a) Front workbay doors should be as described in par.
2.3.6.1.

b) The rear wall of the facility should contain an
i nsul ated door 10 ft (3.05 m) wde by 12 ft (3.66 m high,
wi thout a curb or sill, to provide an exit for a tug. The door
and door frane should be constructed of materials that are
nonnetal I i ¢ and nonconducti ve.

c) Personnel doors between the workbays, equi pnent, and
toilet roons should be as described in par. 2.3.6.2.

d) For other doors, provide stock industrial doors in
accordance with the appropriate specifications as listed in
M L- HDBK- 1000/ 1.

e) Provide personnel exit doors as described in par.
2.3.6.5.
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f) A vehicle access door nust be provided either within
or adjacent to the hangar aircraft access doors.

4.3.6 Exterior Pavenment. Exterior paved areas should be
provided for aircraft access in accordance with M L-HDBK-1021/2
and M L-HDBK- 1021/ 4; and vehicle access in accordance with
facility plates in this handbook, and NAVFAC DM 5. 04.

4.3.7 Har noni zation Target. A renote-controlled, horizontally
novabl e harnoni zation target should be provided to facilitate
aircraft alignnent.

4.4 Mechani cal Requirenents

4.4.1 Heating. Heating should be provided in accordance with
M L- HDBK- 1003/ 3. The facility should be equipped with an
automatic cutoff of the heating system when the doors are open.
Provide a mninmumtenperature thernostat field set at 34 degrees
F (1 degree C) to override the heating deactivation switch

duri ng door-open periods of subfreezing anbient tenperatures.
The recovery tinme for the heating system should be 15 m nutes
after the doors are closed. In a nmultiple-bay facility, each
bay should be a separate heating zone. A snow nelting system at
the sliding door tracks should be installed when the outside
design tenperature is plus 25 degrees F (-4 degrees C) or |ower
and when historical snow accunul ati on data supports the

requi renment.

4.4.2 Ventilation. Ventilation should be provided in
accordance wth M L-HDBK- 1003/ 3.

4.4.3 Air Conditioning. Air conditioning should be provided
in accordance with M L-HDBK-1003/3 and M L-HDBK-1190. Automatic
thernostatic control should be provided, and equi pnent shoul d be
shut down when not required for cooling.

4.4.4 Noi se and Vi bration Control. Hot and cold water should
be provided for one toilet roomat each facility, in accordance
wi th NAVFAC DM 3. 10, Noi se and Vi bration Control of Mechanica
Equi pnent. Stormwater drains should be |ocated a m ni num of 12
in. (305 nm fromthe hangar access door rails.
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4.5 El ectrical Requirenents. Electrical systens should neet
the criteria of ML-HDBK-1004/4 and pars. 4.5.1 through 4.5. 3.

El ectrical equipnent in the hangar bay shoul d be
wat er pr oof when del uge sprinkler protection is provided to
prevent equi pment danmage in the event of testing or accidental
di scharge of the deluge system

4.5.1 Power Qutlets. Each bay should be provided with the
foll ow ng power outlets at the workbenches: single-phase, 120
V, 20 anperes, 60 Hz; threephase, 480 V, 60 Hz; three-phase,
115/ 200 V, 400 Hz; and 28 V direct current. The anpacity of

t hr ee- phase and direct-current outlets should be as required by
t he using agency for the specific facility. Refer to

NFGS- 16268, 400Hertz (Hz) Solid State Frequency Converter for
400 Hz power requirenents.

4.5.2 Lighting. The interior lighting in the workbays should
be an energy-efficient type, such as high-pressure sodi um vapor.
Interior lighting in other spaces and task |ighting above work
benches shoul d be fluorescent. Design for lighting intensities
shoul d be in accordance with M L-HDBK-1190 and should take into
consideration the reflectance of wall and floor surfaces. A
system of flashing warning |ights should be provided to identify
wor kbays where aircraft radar is operating. Exterior lighting
shoul d be of the high-pressure sodi um vapor type where practical
and shoul d be in accordance with M L-HDBK-1004/ 4.

4.5.3 G ounding. Two flush floor-ground receptacles, each
wth a 3/4-in. (19 mm dianmeter ground rod, 10 ft (3.05 m

m ni mum | engt h, should be provided near the center of the
aircraft position, with one on each side of the positioned
aircraft. Resistance to ground should be 25 ohns nmaxi num

G ound receptacl es should be bonded together with No. 4 AWG bare
copper in or below the workbay fl oor.

4.6 Fire Protection. The fire protection design should be
i n accordance with M L-HDBK-1008C and par. 2.10.
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Section 5: PAINT FI Nl SH NG HANGAR

5.1 Function. The paint finishing hangar shoul d be desi gned
for use only as a part of a NADEP or a selected internediate

mai nt enance activity as determ ned by the major clainmnt and
approved by the Shore Devel opnent Board for cleaning, painting,
and curing aircraft surfaces using production line nmethods. In
addition to the workbays, storage, and adm nistrative spaces
shoul d be provi ded.

5.2 Location. The paint finishing hangar should be | ocated
with due regard to the requirenment for aircraft and vehicle
access. In orienting the building, consider the prevailing w nd

inrelation to the intake and exhaust of |arge volunes of air
for the ventilation system

5.3 Arrangenent. The wor kbays shoul d be arranged so that
each has ready access to the outside and to equi pnent and

st orage spaces of the hangar. Wrkbays in which cleaning and
stripping are done should be isolated from workbays in which
pai nting and curing are done. Admnistrative spaces such as
work control offices may be accommobdated in nezzani nes.
Mechani cal equi pnent roons shoul d be provided with outside
access.

5.4 Architectural and Structural Requirenents. Each hangar
shoul d be designed for the size and configuration of the
specific aircraft to be handl ed. Wrkbay di nensions, ceiling
hei ghts, and door openings are determ ned by the aircraft

di rensi ons. The nunber of workbays is determ ned by the

workl oad. In addition to the follow ng specific requirenents,

t he paint finishing hangar shoul d be designed using the general
architectural criteria for maintenance hangars, as set forth in
par. 2. 3.

5.4.1 Structure. Nonconbustible construction materials should
be used in the hangar construction. Reinforced concrete sl abs
(with perinmeter insulation) and colums w th insul ated masonry
exterior walls are preferred. Refer to the criteria manual
series on structural engineering. The requirenments of NFPA 33
shoul d be incorporated into the design of this facility.
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Roofs. Roofs shoul d be designed in accordance with par.

5.4.2
2.3.2.
5.4.3 Walls. Workbays and spaces used for paint and chem cal
m xi ng should be isolated wwth 2-hour fire-rated walls.

5.4.4 Fl oors. Wbrkbay floors should be designed in accordance
wth the criteria in ML-HDBK-1021/2 and M L-HDBK-1021/4. O her
fl oors shoul d be designed in accordance with the criteria manual
series on structural engineering and should be provided with

fl oor coverings, as designated in M L-HDBK-1001/ 2.

5.4.5 Ceilings. Admnistrative and personnel spaces should be
provided with a nonconbusti bl e, suspended acoustical ceiling.

5.4.6 Doors and Door Controls. Doors should be designed in
accordance with par. 3.3.6.

5.4.7 Building Insulation. Building walls, roof, and fl oor
shoul d be insulated in accordance with par. 1.9.

5.4.8 Surface Treatnent. |In addition to the requirenents in
par. 2.3.8, walls, inside surfaces of doors, and ceilings of
wor kbays shoul d be provided with a |ight-colored, snooth, hard
surface.

5.4.9 Exterior Pavenent. Exterior paved areas of the hangar
i nclude aircraft and vehicle access and nonorgani zati onal
parking. Aircraft pavenent should be in accordance with

M L- HDBK- 1021/ 2 and M L- HDBK- 1021/ 4, and vehicle access and
par ki ng should be in accordance with NAVFAC DM 5. 04, and

M L- HDBK- 1190.

5.5 Mechani cal Requirenents. The paint finishing hangar
shoul d be designed to neet the criteria set forth in pars. 5.5.1
t hrough 5. 5. 6.

5.5.1 Heating. Heating should be provided as described in
par. 3.4.1.

5.5.2 Ventil ati on. Provi de ventilation in accordance with
par. 3.4.2.
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5.5.3 Air Conditioning. Provide air conditioning for
adm ni strative areas in accordance with M L-HDBK-1003/ 3.

5.5.4 Pl unbi ng. Pl unbi ng shoul d be provided in accordance
wth par.3.4.3. Industrial waste system if required by
facility pollution control procedures for control of paint
stripping residue, should be provided. Stormwater drains
shoul d be located a mnimumof 12 in. (305 mm fromthe hangar
access door rails.

5.5.5 Conpressed Air. Conpressed air should be provided in
accordance with par. 3.4.4.

5.5.6 Noi se and Vi bration Control. Mechanical systens and
equi pnent shoul d be designed to limt noise and vibration in
accordance w th NAVFAC DM 3. 10.

5.6 Fire Protection. The fire protection design should be
i n accordance with M L-HDBK-1008C and par. 2.10.

5.7 Environnental Controls. The type of environnental
controls required will depend on the pollution abatenent

regul ations at the site and the type and quantities of paints
expected to be used. Environnental controls can be a nmjor
construction and operating cost item therefore, an accurate
determ nation of regulations and paints (existing and proposed)
is required prior to design.
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Section 6: AVIATION LI FE SUPPORT SYSTEMS SHOP

6.1 Function. The Aviation Life Support Systens Shop shoul d
be designed to contain space and equi pnent for the inspection,
repair, and repacking of aviators' safety and surviva

equi pnent. Safety and survival equi pnent includes parachutes,
life rafts, antiexposure wet suits, flotation vests, liquid
oxygen systens, onboard oxygen generating systens, and ejection
seats. Under current nai ntenance techni ques, drying towers for
parachutes are not normally needed and nmust be justified on an

i ndi vi dual basis. The Aviation Life Support Systenms Division is
broken down into four separate work centers besides the division
of fices and Production Control Shop work centers and include:

a) The Parachute Shop,

b) The Aviation Safety Equi pnent Shop,

c) The Oxygen Regul ator and Equi pnent Shop, and
d) The Ejection Seat Shop.

The space and facility requirenents for the E ection
Seat Shop should be justified separately, as nost seat work is
now transitioning fromorgani zational |evel maintenance to depot
with no inpact on | level facilities.

6.2 Location. The Aviation Life Support Systens Shop shoul d
be located in proximty to the hangars and within or near the

i ntermedi at e mai ntenance shop conplex. This shop should be
oriented to mnimze the possibility of dust, dirt, or noisture
bl owi ng into the buil ding.

6.3 Architectural Requirenents

6.3.1 Ceneral. The Aviation Life Support Systens Shop shoul d
meet the follow ng architectural requirenents:

a) It should be a single-story structure with an
interior clearance to the finished ceiling to suit the equi pnent
mai ntai ned. Were MK-20 life rafts are supported, an interior
cl earance to the finished ceiling or suspended |ighting of 18 ft
(5.49 m is required in the Aviation Safety Equi pnent Shop to
turn the raft over during inflation checks. The building is to
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be of nodul ar steel girder construction with insul ated concrete
masonry unit (CMJ) walls, insulated preforned (corrugated) neta
wal I's, or a conbination of the two.

b) The roof should be of insulated netal roof panels or
i nsul ated built-up roofing assenblies, which neet the
requi renents of Underwiters Laboratories, Inc. (UL), Building
Materials Directory, for fire-acceptable roof deck construction
or Factory Mitual Engi neering Corporation (FM, Approval Cuide
for nonconbusti bl e deck construction.

c) Access to the shops should be through two pairs of
doubl e doors formng a foyer. Double doors should al so be
required for material and equi pnent passage into the workroons.
Exterior doors to work roons shoul d be equi pped with ful
contact dustproof gaskets and automatic door bottons.

d) Wndows should not be permtted in areas where
di rect sunlight can reach parachute fabric. If used, w ndows
shoul d be doubl e gl azed or shaded, dependi ng upon local climatic
condi ti ons.

e) Refer to the facility plates and NAVAIR 13-1-6. 2,
Manual Aviation Crew Systens Parachutes, for various |ayouts
and other criteria for this shop.

6.3.2 Packi ng Room The shop should contain a packing room
wi th space for 45 ft (14.6 m parachute packing tables. Tables
shoul d be located so that there exists a mninumof 6 ft (1.83
m fromthe walls at the sides and ends and 4 ft (1.22 nm

bet ween tables. The tables should be 36 in. (914 mm w de by 36
in. (914 mm high and have snooth hard tops of a color to reduce
reflection and eyestrain. \Were tables are sectional to permt
t heir depl oynent, edge treatnent should be such that parachute
fabric cannot be snagged. A suspended acoustical tile ceiling
system shoul d be provided in the packing roomfor the purpose of
elimnating dust and dirt accunul ation in the overhead area.

The floor in this area should be steel-trowel-finished concrete
or resilient tile.

6.3.3 Sew ng and Fabrication Room The shop should contain a
sewi ng and fabrication roomw th space for cutting tables and
sew ng machines for repair and fabrication of parachutes and
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ot her survival equipnment. Space should al so be provided for
storage of fabric and materials.

6.3.4 Parachute Storage. The shop should contain facilities
for repacked parachutes to be stored in snooth surfaced

i ndi vidual bins 20 in. (508 nm wide, 26 in. (660 mm high, and
25 in. (635 nm deep. To provide for air circulation, bins
shoul d be open both front and back. The hei ght shoul d not
exceed 70 in. (1778 mm) fromfloor to top of bin, and the bottom
shel f should be 18 in. (457 mm) fromthe fl oor.

6.3.5 Fl otati on Room Doors between the flotation room and
ot her parts of the shop should be fully weatherstripped and
equi pped with automatic door bottons to elimnate transfer of
tal cum powder to other parts of the building.

6.3.6 Oxygen and Carbon Di oxi de Room The shop should contain
a separate enclosed roomfor servicing and testing oxygen and
car bon di oxi de equi prent and conponents. Doubl e doors shoul d be
provided to permt noving |arge test equipnent into the area. A
covered and protected area should be provided outside of the
bui | ding and adj acent to the oxygen room for storage of oxygen
and nitrogen bottles. The area should be arranged to permt
storage of bottles on skids and handling of skids by forklifts.
Openi ngs should be provided in the exterior wall for an exhaust
line fromtest equipnent and for piping fromthe oxygen and

ni trogen storage area.

6.3.7 Exterior Pavenent. The exterior paved areas should

i ncl ude vehi cl e access and nonorgani zati on vehicl e parking.
Refer to facility plates in this handbook and M L-HDBK-1190 for
parking criteria.

6.4 Mechani cal Requirenents. The Aviation Life Support
Systens Shop shoul d neet the nechanical requirenents defined in
pars. 6.4.1 through 6.4.4.

6.4.1 Heating, Ventilating, and Air Conditioning. Heating,
ventilating, and air conditioning (HVAC) should be provided in
accordance with M L-HDBK1003/3 and as fol |l ows:

a) Ductwork delivering supply air to the packing room
shoul d be run above suspended acoustical ceiling or be | ocated
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to prevent dirt accunulation on top of the duct over packing
t abl es.

b) Air conditioning should be provided to limt the
relative humdity to 50 percent, plus or mnus 10 percent.

c) Humdification should be provided in parachute
packi ng and storage areas, as required by the locality of the
facility, to maintain the relative humdity wthin the
accept abl e zone shown in Figure 4.

d) The raft room should be kept at a negative pressure
relative to adjacent spaces to prevent spread of talcum A
makeup air and | ocal exhaust systemw th dust collector is
required to control talcumdust. The design should be in
accordance with the ACA H Industrial Ventilation, A Manual of
Recomended Practi ce.

6.4.2 Pl unbi ng. Pl unbi ng shoul d be provided in accordance
wi th NAVFAC DM 3. 01 and as foll ows:

a) Hot and cold water and fl oor drains should be
provided in toilets, cleaning gear room raftshop, and the
par achut e washi ng machi ne.

b) A leak test tank should be provided in the Personal
Fl ot ati on Equi pnment Shop.

6.4.3 Conpressed Air and Vacuum Conpressed air and vacuum
systens shoul d be provided in accordance with NAVFAC DM 3. 05 and
as follows:

a) Low pressure, oil-free conpressed air at 30-60 psi
(207-414 kPa) is required in the survival equi pnment roomand the
flotation room The air supply should have a m ni num capacity
of 50 cfm (0.024 cubic neters/s) and shoul d be adequate to
inflate large life rafts in the flotation room

b) A vacuum source should be provided in the personal
flotation roomand raft shop for deflation of rafts and vests.
The preferred nmethod is portable, industrial-grade shop vacuum
cl eaners.
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Parachute Packing and Storage Relative Humidity Limits
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6.4.4 Noi se and Vi bration Control. Mechanical systens and
equi pnent shoul d be designed to limt noise and vibration in
accordance w th NAVFAC Dw 3. 10.

6.5 El ectrical Requirenents. The Aviation Life Support
Systens Shop should neet the electrical requirenments of
M L- HDBK- 1004/ 4 and pars. 6.5.1 through 6.5. 2.

6.5.1 Power Qutlets. Al areas should be provided with

si ngl e- phase, 120 V, 20 anpere, 60 Hz outlets spaced as required
by NFPA 70. The sewi ng and fabrication room shoul d be provided

wi th three-phase, 120/208V, 20 anpere, 60 Hz outlets |ocated as

required by the using agency for the specific facility. Three-

phase, 120/208 V, 20 anpere, 60 Hz power should be provided for

test equi pnent in the oxygen room and for pressurizing equi pnment
in the carbon dioxide transfer room

6.5.2 Li ghting. Lighting throughout the facility should be
fluorescent. Fixtures in the packing room should be recessed
when suspended ceilings are provided, run parallel to the
packi ng tables, and | ocated so that shadows are not cast across
work surfaces. Exterior lights should be the high-pressure,
sodi um vapor type where practical. Lighting intensities should
be designed in accordance with M L-HDBK-1004/4 and the

II'lum nating Engi neering Society of North America (IES),

Li ghti ng Handbook.
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Section 7: ENG NE MAI NTENANCE SHOP

7.1 Function. The Engi ne Mii ntenance Shop (Power Pl ant

Di vi sion) should be designed to contain space and equi pment for
mai ntai ning aircraft engines, propellers, helicopter rotors
(rotor dynamcs), and auxiliary fuel tanks and air-to-air
refueling stores. Individual justification based on assigned
aircraft or maintenance capability nust be provided to authorize
space for propeller, rotor dynamcs, and auxiliary fuel stores
mai nt enance (refer to NAVFAC P-80).

7.2 Location. The Engi ne Mii ntenance Shop should be in
close proximty to the engine test cells and the nai ntenance
hangars. Direct access to aprons is not required.

7.3 Architectural and Structural Requirenments. For
architectural and structural requirenents, refer to

M L- HDBK- 1001/ 1, Basic Architectural Requirenents and Design
Consi derations, M L-HDBK-1002/2, Loads and pars. 7.3.1 through
7.3.4.

7.3.1 Hi gh Bay. The main work area should be designed for
engi ne teardown and reassenbly and equi pped with an overhead
bridge crane of 6-ton capacity. A second overhead crane of
6-ton (5 443 kg) capacity should be installed if justified
according to NAVFAC P-80. A clear height of 24 feet (7.3 m
shoul d be mai ntai ned between the floor and the hook of the
bridge crane. Access from outside should be provided through
four 20-foot (6.1 m w de, 10-foot (3.05 m) high rollup doors.

7.3.2 Shop Areas. The shop areas shoul d be designed to house
the rotor dynam cs, propeller, and auxiliary fuel store work
centers, as well as engine AW, AWM and ready for issue (RFl)
st orage, expendabl e supplies, and cl eaning (steam and sol vent)
areas with the nunber and size of cleaning tanks determ ned by
the type and nunber of aircraft being supported. Mechani cal

equi pnrent and transformer roonms, as well as wel ding and
accessory shops, should also be located in the shop areas.

Si zing of the Rotor Dynam cs Shop is dom nated by the | ength of
the main rotor blades. The Propeller Shop requires an 18-foot
(5.5 m ceiling to accomodat e propellers on stands and shoul d
have a 2-ton (1 814 kg) crane. Both the Rotor Dynam cs Shop and
Propel | er Shop should be designed to elimnate drafts during
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bl ade bal anci ng operations. The Auxiliary Fuel Stores Shop
shoul d be designed to accommbdat e extending and retracting the
45-ft (13.7 m fuel hose. A waste oil/solvent containnment and
storage facility should be provided.

7.3.3 O her Spaces. Toilet facilities should be provided with
| ockers and showers for nmen and wonen. The coffee ness should
be provided and equi pped with a sink and utilities for

di spensi ng machines. A cleaning gear room shoul d be provided.

O fice spaces should contain areas for a division officer,

di vi si on personnel, training, and naval engineering technical
speci ali st/ naval aviation engineering service unit personnel.
Resilient floor covering and washable wall finish should be
provided in the adm nistrative spaces.

7.3. 4 Exterior Pavenents. Exterior paved areas include
vehi cl e access, outside storage for seal ed engi ne containers,
and nonorgani zati onal vehicl e parking.

7.4 Mechani cal Requirenents. The mechanical requirenments
for the Engi ne Maintenance Shop are defined in pars. 7.4.1
through 7.4.6

7.4.1 Heating. Heating should be provided in accordance with
M L- HDBK- 1003/ 3.
7.4.2 Ventilation. Ventilation and exhaust systens shoul d be

designed in accordance with M L-HDBK-1003/3 and provi de:

a) Mechani cal ventilation for spaces that are not air
condi ti oned,

b) Heated outside air to the cleaning and wel di ng
areas, and

c) Exhaust systens in accordance with the ACA H,
I ndustrial Ventilation, A Manual of Recommended Practice, for
the cleaning and wel ding areas to renove sol vent and wel di ng
funmes fromthe building to provide a safe work environnent.

7.4.3 Air Conditioning. Air conditioning should be provided
for personnel/adm nistrative spaces in accordance with
M L- HDBK- 1003/ 3.
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7.4.4 Pl unbi ng. Pl unbi ng shoul d be provided in accordance
wi th NAVFAC DM 3. 01 and as foll ows:

a) St eam shoul d be provided at 30 psi (207 kPa) with a
capacity of 200 pounds per hour (0.025kg/s) to the steam
cl eaning room Electricity and water supplies should be
provided if portable steam generators are used in lieu of
bui | di ng steam system

b) Hot and cold water should be provided to the
cl eaning area, inspection area, coffee ness, cleaning gear room
and toilets.

c) An oil/water separator should be provided for
dr ai nage systens from sol vent and spray cl eani ng and steam
cleaning areas as required for conpliance with environnental
regul ati ons.

d) A waste recovery system should be provided for film
devel opi ng operations to segregate and collect silver bearing
waste in accordance wi th NAVSUPI NST 4570. 23, Navy Preci ous
Metal s Program (PVP).

7.4.5 Conpressed Air. Low pressure conpressed air at 125

psi (862 kPa) should be provided in accordance with NAVFAC
DMt 3. 05, Conpressed Air and Vacuum Systens to the main work area
and shop areas. Air outlets should be provided, at a spacing of
24 feet (7.3 m in the main work area.

7.4.6 Noi se and Vi bration Control. Mechanical systens and
equi pnent shoul d be designed to limt noise and vibration in
accordance w th NAVFAC DM 3. 10.

7.5 El ectrical Requirenents. Electrical systens should be
provided in accordance with M L-HDBK-1004/4, and as defined in
pars. 7.5.1 through 7.5. 3.

7.5.1 Power Qutlets. Power outlets should neet the foll ow ng
criteria:

a) Single-phase, 120 V, 20 anpere, 60 Hz outlets should
be provided in all areas.
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b) Three-phase, 480 V, 60 Hz outlets should be provided
in the Wel ding Shop and I nspecti on Shops and at a spacing of 24
ft (7.3 m in the main work area and in the propeller, rotor
dynam cs, and auxiliary fuel store work centers.

c) Three-phase, 115/200 V, 400 Hz outlets should be
provided in the accessory shop.

d) The anpacity of three-phase outlets should be as
requi red by the using agency for the specific facility.

7.5.2 Lighting. Interior lighting should neet the follow ng
criteria:

a) Interior lighting should be an energy-efficient type
such as hi gh-pressure sodi umvapor in the high bay area. O her
interior lighting will be fluorescent.

b) Exterior lighting should be high-pressure sodi um
vapor where practical

c) Design for lighting intensities should be in
accordance with M L- HDBK- 1190.

d) Photo |aboratory |ighting.

7.5.3 Commruni cations. An intercommuni cations systemto all ow
t wo-way voi ce communi cations shoul d be provided between the
production control office and the major shop areas. A 3M
communi cations systemoutlet should be provided in the
production control office for connection to the AIMD office

| ocated in another building (refer to par. 1.8).

7.6 Wei ght - Handl i ng Equi pnent. The overhead bridge crane
and nonorail hoist should be in accordance with criteria in
NAVFAC DM 38.01 and the follow ng requirenents:

7.6.1 Bridge Crane. Each overhead bridge crane should have an
el ectric, notorized bridge, trolley, and hoist and should be
6-ton (5 443 kg) capacity. The trolley and bridge should be
capabl e of operating at a slow speed of 15 to 20 feet/ mnute
(0.076 to 0.10 ms) for positioning |oads and at a high speed

for nmoving | oads of 60 feet/mnute (0.305 ms). The hoi st

shoul d be capabl e of operating at a slow speed of 3 to 4
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feet/mnute (0.015 to 0.02 ms) and at a high speed of 12
feet/mnute (0.061 ms), also refer to NFGS-14637.

7.6.2 Mot or and Controls. The bridge, trolley, and hoi st
controls should provide for two-speed reversing of a two-speed
squirrel-cage notor. The controls should be equi pped with
reduced voltage starting for the notors. Controls should be
operable fromthe fl oor.
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Section 8: Al RFRAMES SHOP

8.1 Function. The Airfranes Shop should be designed to
contain space and equi pnent for maintaining aircraft at the
i nternmedi ate mai ntenance level. The Airfranes Division, in

addition to the division offices, has 11 separate work centers
organi zed in four branches as foll ows:

a) The Structures Branch consists of a Structures
Shop, Paint Shop, Wl ding Shop, Machi ne Shop, Wweel and Tire
Shop, and Conposites Shop.

b) The Hydraulics/Pneumatics Branch consists of a
Hydraul i cs Shop, Brake Shop, and Strut Shop.

c) The NDI (Nondestructive |Inspection) Branch consists
of a Radi ography Shop, Electrical/Chem cal Shop, and an
El ectropl ati ng/ Anodi zi ng Branch. This branch is not normally
required and is authorized on an individual Al MD basis. Refer
to NAVFAC P-80 to determ ne all owance, size, and space
requi renents and additional special requirenments for this
facility.

8.2 Location. The Airfranes Shop should be located in
proximty to the mai ntenance hangars within the internedi ate

mai nt enance shop conplex. Direct unobstructed vehicle access is
required.

8.3 Architectural Requirenments. The Airfranes Shop shoul d
be designed to neet the requirenents of pars. 8.3.1 through
8. 3. 8.

8.3.1 Walls. Walls should be insulated CMJs, insul ated
preformed (corrugated) netal panels, or a conbination of both.

8.3.2 Roof. The roof should be constructed of insul ated netal
panel s or insulated built-up roofing in accordance with par.
2.3.2.

8.3.3 Floors. Floors in the shop area should be designed for
| oads as specified in ML-HDBK-1002/ 2, and shoul d have nonslip
easily cl eaned fi ni shes.
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8.3.4 Doors. Double doors into shop areas should be as | arge
as practical to permt the installation of |arge equi pnent.

8.3.5 Fini shes. Architectural finishes of the personnel
spaces should be in accordance with M L-HDBK-1001/1.

8.3.6 Cl ean Room A horizontal |am nar flow clean room
desi gned in accordance with M L-HDBK-1028/5, Environnenta
Control - Design of Cean Roons, should be provided as a part of

the hydraulics and pneunatic shop area.

8.3.7 Pai nt Shop. The paint shop should neet the requirenents
of NFPA 33.

8.3.8 Exterior Pavenent. For parking and access criteria,
refer to ML-HDBK-1190 and facility plates in this handbook.

8.4 Mechani cal Requirenents. The Airframes Shop shoul d be
designed to neet the requirenents of pars. 8.4.1 through 8.4.8.

8.4.1 Cl ean Room Mechanical requirenents for the
prefabricated clean room should be in accordance with criteria
in M L-HDBK-1028/5.

8.4.2 Heating. Heating should be provided in accordance with
M L- HDBK- 1003/ 3. Design for an infiltration rate of two air
changes per hour in the OH space.

8.4.3 Ventilation. Ventilation should be provided in
accordance with M L-HDBK-1003/3 for spaces that are not air
conditioned as foll ows:

a) Exhaust systens with filtered and heated makeup air
shoul d be provided for the painting, welding, sandblasting,
cl eaning and plating, and fibergl ass/plastics shops.

b) Ventilation for the paint shop should neet the
requi renments of NFPA 33.

8.4.4 Air Conditioning. Air conditioning should be provided
in accordance with M L-HDBK-1003/3 for adm nistrative areas, the
training room library, first aid room production control
office, X-ray exposure room X-ray filmprocess room and file
room

58



M L- HDBK- 1028/ 1C

8.4.5 Pl unbi ng. Pl unbi ng shoul d be provided in accordance
wi th NAVFAC DM 3. 01 and as foll ows:

a) Hot and cold water and floor drains should be
provided in all shop areas except those for tire and wheel,
machi ne shop, and structures shop areas.

b) Steam should be provided in the cleaning and
pl ati ng, painting, and nondestructive testing work areas. The
steam supply should normally be 30 psi (207 kPa), with a
capacity of 200 pounds per hour (0.025 kg/s) per cleaning
station.

c) A waste recovery system should be provided for film
devel opi ng operations to segregate and collect silver bearing
waste in accordance with NAVSUPI NST 4570. 23.

d) A safety shower/eyewash should be provided with
fixtures as shown on facility plates in this handbook.

8.4.6 Conpressed Air. Low pressure conpressed air at 125 psi
(862 kPa) should be provided in shop areas in accordance with
NAVFAC DM 3. 05.

8.4.7 Ni trogen. Gaseous nitrogen, supplied by the using
agency in portable cylinders at pressures to 4000 psi (27 579
kPa), is required in the tire and wheel work area. A nitrogen
bottl e rack and mani fold assenbly, conplete with pressure
regul at or, pressure gages, and flexible hose, should be provided
to connect to the nitrogen cylinders.

8.4.8 Noi se and Vi bration Control. Mechanical systens and
equi pnent shoul d be designed to limt noise and vibration in
accordance w th NAVFAC DM 3. 10.

8.5 El ectrical Requirenents. Electrical systens should be
provi ded in accordance with M L-HDBK-1004/1, Prelimnary Design
Consi derations and as defined in pars. 8.5.1 through 8.5. 3.

8.5.1 Power Qutlets. Power outlets should be provided in
accordance wwth the following criteria:
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a) Si ngl e- phase, 120 V, 20 anpere, 60 Hz conveni ence
outl ets should be provided in all spaces with spacing as
requi red by NFPA 70.

b) Three-phase, 480 V, 60 Hz outlets should be provided
in the hydraulic/pneumatic shop, structures shop, and wel di ng
shop areas.

c) Three-phase, 120/208 V, 60 Hz outlets should be
provided in the cleaning and plating shop, paint shop, and
nondestructive testing area.

d) 28 V direct current outlets should be provided in
t he hydraul i c/ pneumatic shop area.

e) The anpacity of three-phase outlets should be as
requi red by the using agency for the specific facility.

8.5.2 Li ghting. Lighting should be provided in accordance
with the followng criteria:

a) Interior lighting should normally be fluorescent.

b) Exterior lighting should be of the high-pressure
sodi um vapor where practi cal

c) The lighting intensities should be designed in
accordance with M L-HDBK- 1190.

8.5.3 Communi cations. A 3M comuni cations system outl et
shoul d be provided in the production control office for
connection to the AIMD offices | ocated in another building
(refer to par. 1.8). An intercomrunications systemto all ow
t wo-way voi ce comuni cation should be provided between the
production control office and the nmajor shop areas.

8.6 Wei ght - Handl i ng Equi prent. The nonorail hoist should
have an electrically operated trolley and hoist with pushbutton,
i ndependent controls and should be in accordance with criteria

i n NAVFAC DM 38. 01.
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Section 9: AVION CS SHOP

9.1 Function. The Navy and Marine Corps Avionics Shop should
be designed to contain space and equi pnent for internediate

mai nt enance and repair of electronic and el ectrical airborne
equi pnent and systens. In addition to the avionics division

of fices, the division has 10 branches that are broken down into
a variety of shops, as follows:

Branch Code | Shop Code Function Definition
600 Avi oni cs Divi sion Di vi si on Supervi sory
60A Avi oni cs Corrosion | C eaning, prevention, and contro
Cont r ol of corrosion in avionics
conponent s
610 Conmi Nav Br anch Conmi Nav branch supervi sory
61A Conmuni cati on Shop | Repair of communication radi os
61B Navi gati on Shop Repai r of navi gation radi os
61C Comput er Shop Repair of aircraft conputer
syst ens
61D COVBEC/ Crypto Shop | Repair of conmmunication security
equi pnent
620 El ectrical/Instrum | Electrical/lnstrument branch
ent Branch supervi sory
62A El ectrical Shop Repair of electrical
conponents/lighting systens
62B I nstrunment Shop Repair of aircraft instrunents
62C Lead Acid Battery Char gi ng and rechargi ng and
Shop mai nt enance of | ead acid batteries
62D Ni ckel Cadm um Char gi ng and rechargi ng and
Battery Shop mai nt enance of nickel cadm um
batteries
62E Const ant Speed Repair of generators, generator
Dri ve/ Gener at or controls, and generator drives
Shop
62F Inertial Nav Shop Testing and repair of Inertial
Navi gati on conponents
62M M ARS Repair Repair of Maintenance | nformation
Aut omat ed Retrieval System (M ARS)
equi pnent
630 Fire Control Fire Control branch supervisory
Branch
63A AWG- 9 Shop Repair of conponents of the AW 9
Weapons System
63B AWG- 10 Shop Repair of conponents of the AWG 10
Weapons System
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Branch Code | Shop Code Function Definition
630 - 63D APG 65 Shop Repair of conponents of the APG 65
conti nued Weapons System
640 Radar / ECM Br anch Radar / ECM Br anch supervi sory
64A Radar Shop Repai r of Radar conponents
64B ECM Shop Repai r of El ectronic Counter
Measur es comnponents
64C DECM Shop Repair of Defensive Electronic
Count er neasur es component s
64D FLI R Shop Repair of Forward Looking Infrared
and Laser conponents
64E Pod Shop Repai r of underw ng pods for
contai nnent of ECM DECM FLIR and
associ at ed conponents
650 SACE/ ATE Branch Sem - Aut omat ed Checkout/ Aut omat ed
Test Equi prent branch supervisory
65A RADCOM Shop Test of selected conponents using
RADCOM conmput er based aut omat ed
test equi prent
65B CASS Shop Test of selected conponents using
CASS conputer based automated test
equi pnent
65D SACE Radar Shop Test of selected conponents using
comput er based aut omat ed test
equi pnent
65E Weapons Systens Test of sel ected conponents using
M ssi | e Conponent comput er based aut omat ed t est
Shop equi pnment
65F FTE/ DTS Shop Test of selected conponents using
comput er based aut omat ed test
equi pnent
65G Avi oni cs Test Set Test of sel ected conponents using
(ATS) Shop comput er based aut omat ed test
equi pnent
65H ATS Station Repair and mai nt enance of
Mai nt enance aut omat ed test equi pnent
65P VAST Shop Test of selected conponents using
comput er based autonat ed test
equi pnent
65Q VAST Station Repai r and nmai nt enance of
Mai nt enance Shop automat ed test equi pment
65R VAST TPS/ MAMS Repair and mai nt enance of ATE test

Mai nt enance Shop
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Branch Code | Shop Code Function Definition
650 - 65S VAST Cal i bration Cal i bration of ATE
conti nued Shop
660 ASW Br anch ASW Branch supervi sory
66A Acoustic Equi prrent | Repair of selected anti-submarine
shop war f are conponents
66B Non- acousti c Repair of selected anti-submarine
equi pnent shop war f are conponents
670 PME Branch/Field Cal i bration Lab Supervisory
Cal i bration
Activity
67A PME Recei pt and Recei pt and |ssue of Precision
| ssue Measuring Equi prment requiring
calibration
67B PME El ectrical/ Repair and calibration of PME
El ectronic cal i brated agai nst electronic
Cal i brati on Shop st andar ds
67C PME Physi cal / Repair and calibration of PME
Mechani cal cal i brated agai nst physical or
Cal i brati on Shop mechani cal standards
67D PME TAMS Repair Repair of Test and Mnitoring
shop Syst ens
67E Comput er Repair Repai r of Desktop Persona
Shop Conput ers
680 Reconnai ssance/ Pho | Repair of aircraft nounted
to Branch phot ogr aphi ¢ equi pnent
690 Modul e/ M cr o- Modul e/ M cro-m ni ature Repair
m ni ature Repair branch supervi sory
Branch
69A Modul e Test/ Test and troubl eshooting of
Tr oubl eshoot i ng nmodul es
shop
69B M cro/ M ni ature Repair of circuit cards and
Repair shop nmodul es
69C Cabl e/ Connect or Repair of aircraft wring
shop har nesses and connectors
Notes: Not all shops may be in use at a given IMA. Each IMA is
set up based on the aircraft base |oad and to best serve its
cust omer s.
9.1.1 Battery Shops. Battery shops are included in the

si zing of the Avionics Shops.
constructed separately,

|f Battery Shops are to be

or in conjunction with the Category Code
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218 60 Aircraft G ound Support Equi pnment Shop, they nay be
assi gned Category Code 218 50 Aircraft Battery Shop.

9.1.2 Mobile Facilities (MFs). Due to expanded use of
mobile facilities (MFs) by both Navy and Marine Corps

| nt er medi ate Mai nt enance Activities (I MAs), the Avionics Shop
size may need to be adjusted. M-s may be used to replace sone
or all Avionics Shops. Refer to NAVFAC P-80 for Category Code
211 45 for information on sizing avionics facilities when Ms
are used and Category Code 116 65 nobile facility support pad
for further information on the requirenents for M- support.

9.2 Location. The Avionics Shop should be located in
proximty to the Category Code 211 05 aircraft maintenance
hangars, within the I MA conpl ex, and near to the supply

war ehouses and screening points. Direct, unobstructed vehicle
access to the loading area is required. The Avionics Shop may
be part of a larger IMA building. |In that circunstance, these
desi gn guides apply to the Avionics Shop portion of that
structure.

9.3 Architectural Requirenments. The Avionics Shop should
be single story with an expandable floor plan. Use of interior
partitions should be mnimzed to permt flexibility in space
al l ocation and equi pnent nodification and rearrangenent.

9.3.1 Interior Partitions. |Interior partitions, where
possi bl e, should be novabl e.

9.3.2 Floors. Floors in the general shop area should be
designed for a live load of 1,465 kg/nf (300 psf). The
Generation Test shop will be designed for 2442 kg/nf (500 psf)
and the Cass H gh Power Device test set will be designed for
3120 kg/ nf (639 psf) respectfully. They should have an epoxy
har dened, dust proof, slip resistant finish. 1In all work shops
where avionics and el ectronic equi pnent are repaired the floors
shoul d be covered with a non-conductive and static resistant

flooring material. Flooring material should conply with ASTM
D178.
9.3.3 Doors. Doors should be a regular industrial type

except as required for security spaces. The door on the
el ectronic counterneasures (ECM/cryptographic (Crypto)
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equi pnment vault should conply with DOD 5200. 1R, including the
X0-7 El ectronic Door Lock and Access Control System All
exterior doors should be self closing fire doors. Hol d-open
devi ces should not be permtted. Doors on the CSD/ Generator
Test Room shoul d be sound attenuat ed.

9.3.4 Fi nishes. Interior finishes should be in accordance
with M L-HDBK-1001/2, Materials and Buil di ng Conponents. To
precl ude damage from tool boxes or other equi pnent, a high inpact
acrylic/PVC sheet wall covering with a m nimumthickness of 2.4
mm (.093 in.) should be applied to all wall surfaces in the shop
area to a mninum height of 1.2 neters (4 feet). Corners wll
be protected with a simlar material, also to a m ninum hei ght
of 1.2 meters (4 feet).

9.3.5 Exterior Pavenent. Exterior pavenent shoul d be
provi ded for vehicle access and non-organi zati onal parKki ng.
Refer to ML-HDBK-1190 for parking criteria.

9.3.6 Roof Systens. The roof system due to |arge surface
area and proximty to operating aircraft, should be carefully
sel ected. Expansion joints, insulation vents, and traffic pads
or wal kways shoul d be provided where applicable. [Insulation
shoul d be provided as required in par. 1.9. On built-up roofs,
t he design should preclude carrying gravel or slag aggregate
fromthe roof surface by high winds or drainage to any area
where aircraft operate. |If mneral surfacing materials are
used, they should be held in place by a coating of elastoneric
asphalt. There will be no | oose materials on roofs. The color
of roof surfaces should be as described in par. 2.3.8. Provide
gutter and outrigger downspouts. Provide access to the roof

t hrough a secured access panel or hatch, to prohibit

unaut hori zed passage. Built-up roofing, insulation, and

noi sture protection should conformto the applicabl e guide
specifications listed in M L-HDBK-1000/1. Use one of the
foll ow ng systens:

a) Metal roof decking with insulated, built-up roof.

b) Poured-in-place gypsum slab on fornboard with
insul ated built-up roof.
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c) Oher types of roofs based on cost and energy
savi ngs can be consi dered.

9.3.7 Cl ean Room The cl ean room shoul d be designed in
accordance wth M L-HDBK-1028/5.

9.3.8 Gyroscope Testing Area. The Electrical Shop (Shop
62A) requires a freestanding concrete platform approximately
1.83 neters (6 feet) square, on a special isolated foundation
for mai ntenance of gyroscope systens. Refer to the | atest

equi pnent contractor's specifications at the tine of the design.

9.3.9 Constant Speed Drive/ Generator Test Room The

Const ant Speed Drive (CSD)/ Generator Test Room shoul d be
separated fromthe remai nder of the shops. The walls should be
constructed of at least .3 neters (12 inches) concrete to
contain any pieces of a CSD or generator in the event of
catastrophic failure. The walls should have sound attenuation.
The control room should be separate with a view wi ndow of sound
attenuated, shatter resistant materi al s.

9.3.10 Battery Roons and Uni nterrupti bl e Power Supplies.
Battery roons shoul d be designed in accordance with NAVFAC

DMVt 28. 4, General Maintenance Facilities. Nickel cadm um and

| ead acid battery roons must be separate, and isolated fromthe
remai nder of the Avionics Building. There can be no conmon air
path between the two battery types. The roons should be
exhausted directly to the outside with fresh nmakeup air
provided. |If an uninterruptible power supply (UPS) is required
for the automated test equi pnent, it may be accommodated for by
increasing the area in the lead acid battery room Drains in
the battery roonms should be connected to either the station

i ndustrial waste renoval systemor to a hazardous waste hol di ng
tank to allow capture and proper handling of any hazardous waste
product s.

9.3.11 Corrosi on Control Shop. A Corrosion Control Shop
consisting of a small cleaning area that may have a chem cal or
hi gh pressure cl eani ng bath, desktop bead bl ast cabi net, paint
booth, paint m xing area, and storage for hazardous naterials
and hazardous wastes is required. This area will require
special air handling requirenents to exhaust the paint booth and

66



M L- HDBK- 1028/ 1C

m xi ng area. The requirenents of NFPA 33 will be incorporated
in to the design of the Corrosion Control Shop.

9.3.12 Avi oni cs Building. The Avionics Building should be a
secured area. CQutside access should be only through the
production control area, the precision nmeasuring equipnent/field
calibration activity (PVE/FCA) receipt and issue area, or the

di vision admnistrative offices. Security doors with cipher

| ocks are required at all entry points to the shop area. The
ECM room shoul d neet the requirenents for a classification of
Secret, while the Crypto repair room shoul d neet the demands for
a Top Secret classification. Security regulations for these
roons should be in accordance with the |atest revisions of OPNAV
5510. 1, Departnent of the Navy Information and Personnel
Security Program Regul ati on and OPNAV 5530. 14 Departnent of the
Navy Physical Security and Loss Prevention.

9.3.13 Qut si de Access. The PME/ FCA recei pt and issue area,
the Production Control Ofice, and the D vision Adm nistrative
O fices shoul d have outside access.

9.3.14 Production Control. In facilities, where the Avionics
Shop is part of a larger building, the Avionics Production
Control Ofice may be conmbined with the I MA Production Control

of fice. Production control should be |ocated adjacent to the
supply support area (Category Code 441 10). The supply support
area may include a | oading dock, if needed.

9.4 Mechani cal Requirenents. The mechanical requirenments
of the Avionics Shop should conformto the criteria defined in
pars. 9.4.1 through 9.4.6

9.4.1 Heating, Ventilating, and Air Conditioning. Heating,
ventilating, and air conditioning, including humdity and dust
control, should be provided throughout shop spaces in accordance
with M L-HDBK-1003/3. Inside design tenperature for shop spaces
shoul d be 24 degrees C (75 degrees F), with a relative humdity
of 50 percent for cooling and 18 degrees C (65 degrees F) for
heating. Qher spaces should be heated, ventilated, and air
conditioned in accordance with M L-HDBK-1003/3. Special HVAC
requi renents nust be provided to Autonated Test Equi prment shops
to provi de adequate cooling and dehum dified air for the various
conput er - based test equipnent. See the nmanufacturers
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docunent ati on, or contact the NAVAIR Program O fice for the
equi pnent to determ ne the exact requirenents.

9.4.2 Speci al Exhaust Systens. The CSD/ Generator Test Room
requi res a separate exhaust systemutilizing 100 percent outside
makeup air. The battery roons and uninterruptible power supply
room shoul d be provided with an exhaust systemin accordance
with NAVFAC DM 28.4. The ultrasonic cleaning tank in the nodul e
test and repair room the paint booth, paint mxing area, and

cl eani ng equi pnent in the Corrosion Control Shop, the Instrunent
Shop, whether built as a clean roomor with |am nar flow
benches, and each solder station should be provided with an
exhaust systemw th nmakeup air to renove toxic fumes in
accordance wth M L-HDBK- 1003/ 3.

9.4.3 Cl ean Room Mechanical requirenents for the clean
room should be in accordance with M L-HDBK-1028/5.

9.4.4 Pl unbi ng. Pl unbi ng shoul d be provided in accordance
wi th NAVFAC DM 3.01. Toilet and shower facilities should be
provi ded for both sexes. Al work centers should be provided
w th eyewash stations in accordance with ANSI Z358.1. The
battery roons, Corrosion Control Shop, and ultrasonic cleaner
require drainage to the station industrial sewer or to a

hazar dous waste holding tank to allow capture and proper
handl i ng of any hazardous wastes generated. FEach battery room
shoul d be provided with an eyewash and del uge shower with fl oor
drain and ot her plunbing requirenents in accordance with ANSI
Z358.1 and NAVFAC DM 28. 4.

9.4.5 Conpressed Air and Nitrogen. Low pressure conpressed
air at 862 kpa (125 psi) should be provided in all shop areas.
Ni trogen requirenents nust be determ ned for each area. Norma
supply shoul d be provided fromregul ated bottles.

9.4.6 Noi se and Vi bration Control. Mechanical systens and
equi pnent shoul d be designed to limt noise and vibration in
accordance with Arny TM 5-805-4. Special attention should be
pl aced on the CSD/ generator test roomdue to the high noise

| evel s gener at ed.

9.5 Electrical Requirenents. Electrical systens should be
provided in accordance with M L-HDBK-1004/4; NAVAIR 01-1A-512
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Design Guide for Avionics Shop Power Distribution, and pars.
9.5.1 through 9.5.5 of this handbook.

9.5.1 El ectromagnetic Interference Shiel ding.
El ectromagneti c shiel ding should conformto the foll ow ng
criteria:

a) Uility services for the ECM Crypto repair room
may be required to be brought into the roomby way of filters
Wi th attenuation characteristics, to prevent the radiation of
intelligence data into the utility system Requirenents for
el ectromagnetic interference shiel ding should be obtained from
NAVAI R or the project sponsor. The shield roominternal to the
ECM Crypto repair room should neet these sanme requirenents for
shielding. The shield room including filters and conpensators
is normal ly purchased as a prefabricated item No fluorescent
lighting is permtted and i ncandescent lighting fixtures nust be
provi ded.

b) Alternating current and direct current power
di stribution should be run separately to preclude interference.
El ectromagnetic interference shielded fixtures are required in
all spaces except the ECM Crypto repair room

c) Shielded enclosures should be in accordance with
NFGS 13093, Radi o Frequency Shi el ded Encl osures, Denobuntabl e
Type, or NFGS 13094, Radi o Frequency Shi el ded Encl osures, Wl ded
Type. Power line filters should be provided in accordance with
NFGS 16280, Radi o Frequency Interference Power Line Filters.

9.5.2 Power CQutl ets. Power distribution should conformto
the followng criteria:

a) Provide single phase, 120 V, 60 Hz, 20 anpere
conveni ence outlets in all areas, and adjacent to automatic test
equi pnrent/stations to facilitate calibration equi pnment during
station mai ntenance and verification.

b) Provide dual overhead distribution busways with
safety disconnects in shop areas for three phase, 115/200 V, 400
Hz and three phase, 120/208 V, 60 Hz conform ng to NAVAIR
01-1A-512.
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A separately derived three phase, 120/208 V, four wire, 60 Hz
feeder circuit supplied by a dedicated transformer bank should
be provided to serve the branch circuit panel which supplies
only the overhead busways for the automatic test equi pnent

( ATE) .

c) The 400 Hz power supplies should be regulated to
elimnate error in the calibration of equipnent. Refer to
M L- STD- 704, Aircraft Electrical Power Characteristics, and
M L- STD- 1399- 300, Interface Standard for Shi pboard Systens
Section 300A Electric Power, Alternating Current, for 400 Hz
power requirenents. NFGS 16268 provides criteria for 400 Hz
static inverter systens.

d) 28 V direct current power should be provided by
NEB- 2 wor kbenches in shop areas. Any 28 Vdc requirenment that
cannot be facilitated by a NEB-2 should be provided for by
transforner rectifier. Refer to ML-STD 704 for 38 V direct
current power requirenents.

e) A power room should be provided to house the
equi pnent for generating 400 Hz power, a nmaster output power
panel (MOPP), and ventilation equiprment. No other mechani cal
equi pnent is to be housed in the power room Refer to NAVAIR
01-1A-512 for further information on the requirenents of the
power room

f) An auxiliary power input box should be nounted on
the outside wall of the shop to allow the connection of an
aircraft ground support electrical power cart to be used to
generate shop power in the event of a power failure. Refer to
NAVAI R 01-1A-512 for further information on the auxiliary power
requirenents.

g) An uninterruptible power supply should be provided
whenever conputer based automated test equipnent is installed.
This unit should provide backup power of sufficient load to
al | ow proper shut down of the automated test equipnment in the
event of a power failure. |If this unit uses |ead-acid style
batteries, it my be housed in the |ead-acid battery room

9.5.3 Lighting. Lighting should conformto the follow ng
criteria:
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a) Interior lighting should normally be energy
efficient fluorescent, in accordance wth ASHRAE 90.1, Energy
Efficient Design of New Buil dings Except Low R se Residenti al
Bui | di ngs, except that only incandescent |ighting should be
provided in the ECM Crypto Repair Room

b) Exterior lighting should be high-pressure sodi um
vapor where practical

c) Design for lighting intensities should be in
accordance with M L- HDBK- 1190.

9.5.4 Grounding. Two separate groundi ng systens shoul d be
provi ded. One systemis for grounding the building structure,
service entrance, and nornmal buil ding equi pnent. The second
groundi ng systemis an insul ated conductor single point
grounding grid systemfor grounding the instrunents and ATE in
shop areas. The single point ground nmust be verified and

mai ntai ned to | ess than one ohmresistance to ground for optinmm
ATE operati on.

9.5.5 Communi cations. A comuni cations systemoutlet should
be provided in the production control office for connection to
the MA offices. Refer to par. 1.8. An intercommunications
system shoul d be provi ded between production control, each room
in the Avionics Building, and each shop in the main work center
area. Tel ephone access should be provided to each branch as
outlined in par. 9.1 and to production control, the supply
support area, and all offices in the adm nistrative area.

9.6 Security. The entire building should be designed for
controll ed access. Only the production control office, PME FCA
recei pt and issue room and the adm nistrative offices should be
readily accessible fromthe outside. Entrance to the remai nder
of the shops should require passing through a security
checkpoint. The ECM room shoul d neet the requirenents for a
classification of Secret, and the crypto repair room and vault
shoul d nmeet the requirenents for a classification of Top Secret
i n accordance with OPNAV 5510.1 and OPNAV 5530.14. The ECM and
crypto repair roons nust conply with DOD 5200.1 including the
X0-7 El ectronic Door Lock and Access Control System Refer to
M L- HDBK- 1013/ 1 for physical security construction criteria.
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Section 10: Al RCRAFT BORESI GHT RANGE

10.1 Function. The aircraft boresight range should be
designed to provide facilities for in-place bore sighting and
firing in of guns built into or attached to aircraft.

10. 2 Location. Two ranges, Type A (sem enclosed) and Type B
(open) have different |location criteria.

10.2.1 Type A Range. The Type A range should be located in
close proximty to taxiways, but special care nust be taken to
ensure that no visual obstruction occurs between the tower and
runways and taxiways. Due to noise generation and safety
considerations, this facility should be separated from i nhabited
structures and the station boundary by a m ni num di st ance of
1200 ft (366 n). Prevailing winds should also be considered for
orientation and noi se abatenent.

10.2.2 Type B Range. In addition to the location criteria for
the Type A range, the Type B range requires a danger zone area,
1700 yards (1555 m w de by 7000 yards (6401 m) | ong.

10. 3 Architectural and Structural Requirenents. The
architectural design should be in accordance with

M L- HDBK- 1001/ 1, and the structural design should be in
accordance with the criteria manual series on structural

engi neering. Both the Type A and Type B boresi ght ranges shoul d
have a | ength of 2000 inches (50.8 m fromthe firing point of
the aircraft to the target at the firing-in-butt. There should
be no structural projections in the tunnel of the Type A range,
and all lighting fixtures, fixed |adders, mechani cal equipnent,
and target maneuvering equi pnent should be recessed. The Type B
range, with the addition of the danger zone, should be simlar
to the Type A range, except that the tunnel portion and the
exhaust system should be deleted. This would | eave only the

ti edown and turnaround pad, access pavenents, and the firing-in-
butt.

10.3.1 Tunnel. The walls and ceiling of the boresight tunnel
portion should be of 12 inch (304.8 nm thick reinforced
concrete. The entire area of the tunnel need not have a
concrete floor, but should be center paved to allow trucks and
| oaders to travel to the firing-in-butt for maintenance and

72



M L- HDBK- 1028/ 1C

changi ng of sand. Full-height, chain-link fence gates should be
provi ded across the tunnel entrance. The gates should be
designed so that the tunnel entrance is conpletely free of
obstructions when the gates are open for firing.

10.3.2 Firing-in-Butt. The floor slab at the firing-in-butt
portion should be reinforced concrete with a m ni numthickness
of 6 inches (153 mm. In the butt area, the sidewalls, ceiling,
and upper half of the rear wall should be lined with 4 in. (102
mm thick tinber. On the Type B range, the edges of the walls
and the ceiling facing the aircraft should be faced with 12
inches (305 mm) m nimumthickness tinber, fastened in such a way
that there is no netal facing the firing line. Four-foot (1.2
m square openings with watertight hatch covers shoul d be
provided in the roof over the butt area for sandfill access.

10.3.3 Target System The target system should consist of a
novabl e target easel, in which the trolley nmechanismfor
positioning targets horizontally is recessed in the floor and
the ceiling. The pulley mechanismfor vertical positioning
shoul d be recessed in the sidewalls. Adjacent to the target
area, on each side of the tunnel, a fixed steel |adder should be
recessed in the wall for maintenance and target changi ng.

10.3.4 Wng Roons. Roons should be provided on both sides of
the firing-in butt target area of the Type A range only. The

w ng roons should serve as safe areas in which personnel may
take refuge while sighting-in and firing occurs. The roons
shoul d al so serve as a spare target storage area, a hook-up for
di rect communications to the firing line and the aircraft, and a
control station for target light and ventilation equi pnent. The
wi ng roons should have 8 inch (203 mm thick reinforced concrete
or CMJ walls and an 8 inch (203 mm thick precast or cast-in-

pl ace reinforced concrete roof. Cells of CMJ walls should be
grout filled in Seismc Zones 3 and 4. Exterior openings of

wi ng roons should be provided with chain-link fence gates fitted
with panic hardware | ocks for enmergency exit.

10.3.5 Shelters. Shelters should be designed to neet the
followng criteria:
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a) Adj acent to the tiedown and turnaround pad near the
tunnel entrance, a shelter should be provided at the electrical
service points for protection and storage of electrical gear and
power serviceabl es.

b) A standard 12- by 20-foot (3.6 by 6.1 m I|ine
shel ter shoul d be provided near the rear portion of the tiedown
and turnaround pad for crew shelters and storage of jacks and
ti edown gear (refer to Section 12 for |ine shelter criteria).

10.3.6 Exterior Pavenent. The taxiway and turnaround pad
shoul d be designed as an aircraft parking apron for the critical
using aircraft, in accordance wwth M L-HDBK-1021/2 and

M L- HDBK- 1021/ 4, except that tiedowns should be provided on 10
foot (3.05 n) centers. Access pavenents to the line shelter and
the firing-in-butt should be as called for in NAVFAC DM 5. 04.

10.4 Mechani cal Requirenents. The mechanical requirenments
for the aircraft foresight range should conformto the criteria
in pars. 10.4.1. through 10.4. 3.

10.4.1 Heating and Air Conditioning. Heating and air
conditioning are not required for this facility.

10.4.2 Ventilation. Ventilation should be in accordance with
M L- HDBK- 1003/ 3. Exhaust fans shoul d be provi ded above the
firing-in-butt portion of the range, to cause air to flow across
the target area at the rate of 7.5 c¢fm (0.004 cubic neter) per
square foot (0.09 square neter) of range tunnel floor area.
Ventil ation should also be in accordance with Lead Exposure and
Desi gn Consi derations for Indoor Firing Ranges, Thomas L. Anania
and Joseph A. Seta.

10.4.3 Plunbing. Plunbing should be provided in accordance
wi th NAVFAC DM 3. 01 and as foll ows:

a) Floor drains should be provided at the tunnel
entrance to renove w nd-driven rain.

b) The floor trench containing the trolley nmechani sm
shoul d be provided with drains to renove sprinkler system water.

c) A chemcal toilet should be provided in the line
shelter unless a sanitary sewer is |ocated nearby.
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10.5 El ectrical Requirenents. Electrical systens should be
provi ded in accordance with M L-HDBK-1004/4 and defined in pars.
10.5.1 through 10.5. 4.

10.5.1 Power Qutlets. Power outlets should conformto the
fol | ow ng:

a) Two single-phase, 120 V, 20 anpere, 60 Hz
conveni ence outlets should be provided in each wing room and
el ectrical service points shelters.

b) Single-phase, 120 V, 20 anpere, 60 Hz power outlets
shoul d be provided in the line shelter for conveni ence and
el ectric heaters.

c) Three-phase, 115/200 V, 400 Hz, and 28 V direct
current power outlets should be provided in the electrical
service points shelter to run the aircraft systens. Anpacity of
the power outlets should be as required by the using agency for
the specific facility. Refer to ML-STD 704 and
M L- STD- 1399- 300 for 400 Hz power requirenments and refer to
M L-STD- 704 for 28 V direct current power requirenents.

10.5.2 Lighting. Lighting should conformto the foll ow ng:

a) The Type A range should be lighted to provide an
intensity of 50 footcandles over the entire target face.
Ceiling floodlights that light the target face should be
vertically and horizontal |y adjustable.

b) Lighting for the tunnel portion should be provided
at an intensity of 2 footcandles to allow safe passage in the
t unnel

c) Exterior lighting should be in accordance with
M L- HDBK- 1023/ 1, Airfield Lighting. Floodlights should be
provided to light the entire tiedown and turnaround pad.

10.5.3 Gounding. Two flush-ground receptacles, each with a

3/4-inch (19 nmm dianeter ground rod, should be provided in the
ti edowmn pad. The resistance to ground should be 25 ohns

maxi mum  Bond ground receptacles together with No. 4 AWG bare

copper in or below the tiedown pad.
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10.5.4 Communi cations. A two-way conmuni cations system shoul d
be provided that consists of headsets with land wring direct
between the firing-in-butt and the pilot's seat via a plug-in in
the aircraft fuselage. Due to proximty of the flight |line and
t axi ways, the headsets should provide ear protection from

medi um to high-1evel noise and shoul d consist of a noise-
shi el ded m crophone. Sound- powered phones and wal ki e-t al ki es
shoul d not be used.

10.6 Safety Requirenents. Both types of ranges should be
provided with flashing warning |ights on each side of the
facility, a danger flag, and a siren at the firing line to
indicate firing in progress. Additionally, the Type B range and
its entire danger area should be enclosed with a chain-Ilink
fence topped with three strands of barbed wire. Gates should be
erected at the entrance and exit of station roads which cross
over the danger zone. A danger flag should be furnished and
erected at each gate. Warning signs show ng "Danger" and "U. S.
Government Property" should be spaced at a maxi num of 500 feet
(152 m along the fence line. Refer to NAVFAC DM 5.12, Fenci ng,
Gates, and Guard Towers, for fencing criteria.
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Section 11: Al R-LAUNCHED GUI DED M SSI LE SHOP

11.1 Function. The Air-Launched Gui ded M ssile Shop should
be designed to provide space for the recei pt of such mssiles as
SHRI KE, SI DEW NDER, SPARROW WALLEYE, and PHCEN X from a naval
weapons station (NWS). Ready-forissue weapons received from an
NWS require only basic integrity testing at the shop. At the
time of attachnent to the aircraft, the "on aircraft” check and
test equipnment are utilized to validate the "GO condition of
the mssile. Rejected units are repackaged and returned to the
NWS for reprocessing. Repair of ejection racks is acconplished
in the Aviation Armanents Shop.

11.2 Location. After the explosive limts for the facility
have been determned, it should be | ocated in accordance with
prescribed quantity di stance standards and the provisions of
NAVSEA OP-5. Site approval for explosive safety is under the
cogni zance of NAVFACENGCOM i n accordance w th NAVFACI NST

11010. 44, Shore Facilities Planning Manual. For ready
accessibility to mssile storage, the facility should be | ocated
in or near the magazine area. Direct vehicular access between
the facility and the arm ng and de-arm ng pad is required.

11.3 Architectural Requirenments. The Air-Launched Cui ded

M ssil e Shop shoul d be designed as shown in the facility plates.
The wor kbay and exterior |oading area should be equipped with a
3000 pound (1361 kg) capacity, overhead nonorail system nounted
8 ft (2.4 m) above the floor. Were clinmatic conditions
warrant, the | oading area should be covered and protected. The
wor kbay may be finished with a chemcally resistant urethane
(CRU) reflective floor coating. The office and personnel area
shoul d be finished in accordance with M L-HDBK-1001/2, and
shoul d include toilet and | ocker facilities for both male and
femal e personnel. Physical security of the facility in terns of
security fencing, perineter |ighting, and clear zones shoul d be
as required by OPNAVI NST 5530. 14 and OPNAVI NST 5510.1

11. 4 Mechani cal Requirenents. The mechanical requirenents
for the Air-Launched Guided Mssile Shop are defined in pars.
11.4.1 through 11.4. 3.

11.4.1 Heating, Ventilating, and Air Conditioning. Heating,
ventilating, and air conditioning, including humdity control,
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shoul d be provided throughout the shop spaces in accordance with
M L- HDBK- 1003/ 3. Inside design tenperature for shop spaces
shoul d be 78 degrees F plus 2 degrees (23.9 degrees C) with a
relative humdity of 50 plus 5 percent for cooling and 65
degrees F (18.3 degrees C) for heating. O her spaces should be
air conditioned or ventilated and heated in accordance with

M L- HDBK- 1003/ 3.

11.4.2 Conpressed Air. Low pressure conpressed air should be

provi ded at 125 psi (862 kPa) in accordance with NAVFAC DM 3. 05,
with sufficient capacity to serve the nonorail hoist (if an air-
operated hoist is provided) and conpressed air outlets for tools
at the workbenches.

11.4.3 Plunbing. Plunbing should be provided in accordance
wi th NAVFAC DM 3. 01. An eyewash and del uge shower with drain
shoul d be provi ded.

11.5 El ectrical Requirenents. Electrical systens should be
provided in accordance with M L-HDBK-1004/4 and as defined in
pars. 11.5.1 through 11.5. 3.

11.5.1 Lighting. Lighting should conformto the foll ow ng
criteria:

a) Interior lighting should be energy efficient
fl uorescent.

b) Task lighting in the work area should be 70
footcandles at 3 feet (0.9 m above the floor.

c) CGeneral lighting intensities should be in
accordance with M L- HDBK- 1190.

d) Fi xed energency work lighting should be provided to
permt conpletion of assenbly of a m ssile during power outages.

e) Exterior lighting should be of the high-pressure
sodi um vapor type where practical

11.5.2 Gounding. An automatic retracting ground reel should
be provided in each work area.
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11.5.3 Lightning Protection. Lightning protection should be
provi ded in accordance with NAVSEA OP-5 requirenents.

11.6 Security. The entire building should be designed for
controll ed access and shoul d neet the requirenments of OPNAVI NST
5510. 1, OPNAVI NST 5530. 14, and M L-HDBK-1013/ 1.

11.7 Wei ght - Handl i ng Equi pnrent. The over head nonorail hoi st
shoul d have a 3000 pound (1361 kg) capacity with either an air-
operated (in accordance with NFGS-14535, Mnorails Wth Air
Mot or Powered Hoist), or a sparkproof electric hoist and trolley
nmotors. The hoist should be a wire rope type. Chain hoists
shoul d not be used, due to the possibility of the chain damagi ng
m ssil e conponents (refer to NAVFAC DM 38. 01 for additional
criteria).
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Section 12: LINE SHELTER

12.1 Function. The line shelter is provided to support
aircraft line operations and mai ntenance and may be used to
support other functions that require a portable or pernmanent
buil ding. The shelter configured for |ine operations contains
space for crew shelter and support facilities, and the shelter
configured for |ine maintenance contains space for tiedown gear
pre expended material, and sheltered workspace. Shelters

provi ded for other purposes should be configured as required.

12.2 Location. Line shelters should be |ocated as cl ose as
possi ble to the working area of the personnel and aircraft they
support.

12.3 Architectural Requirenents. The architectura
requirenents for line shelters are defined in pars. 12.3.1
t hrough 12. 3. 4.

12.3.1 Portable Line Shelters. The portable line shelter is a
ski d- nount ed bui |l di ng of non-conbustible material, wth outside
di mrensions of 12 by 20 feet (3.66 by 6.1 m and an interior
floor-to-ceiling height of 8 feet (2.44 m. The shelter should
not wei gh nore than 18, 000 pounds (8165 kg) and shoul d have the
capability of being lifted as a unit. Integral lift points
shoul d be provided. Each buil ding envel ope should be insul ated
as required in par. 1.6. Each portable Iine shelter should be a
pre-engi neered panel frame netal building. Built-in bins,
counters, and equi pnent (except |ockers) should be provided as
shown in the facility plates.

12.3.2 Permanent Line Shelters. The permanent |ine shelter
shoul d be an insul ated pre-engi neered netal building or of

i nsul ated CMJ construction. Each permanent shelter should
contain offices; storage; repair shop; and toilet, |ocker, and
shower facilities for male and fenal e personnel .

12.3.3 Noise Control. Due to their proximty to the flight

[ ine and apron, adequate acoustical insulation should be
provided in each type of shelter to neet office requirenments as
set forth in NAVFAC DM 1. 03.
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12.3.4 Interior Finishes. Interior surfaces, including walls,
floors, and ceilings should have easily nmaintained and cl eaned
finishes.

12.4 Mechani cal Requirenents. The mechanical requirenments
for line shelters are defined in pars. 12.4.1 and 12.4. 2.

12.4.1 Portable Shelter. An electric, ceiling-nounted,

vari abl e-throw, forced-air space heater and a ventilating fan
shoul d be provided as required in accordance with

M L- HDBK- 1003/3. A dry chem cal toilet should al so be provided.

12.4.2 Permanent Shelter. Heating and ventilation should be
provi ded in accordance with NAVFAC M L- HDBK- 1003/ 3. Pl unbi ng
shoul d be provided in accordance with NAVFAC Dv 3. 01.

12.5 El ectrical Requirenents. The electrical requirenments
for line shelters are defined in pars. 12.5.1 and 12.5. 2.

12.5.1 Portable Shelter. A weatherproof, exterior, power
receptacle should be provided for a plug-in, single-phase, 120
V, 60 Hz source from an apron service point or a portable
generator. Two 20 anpere capacity conveni ence outlets should be
provi ded on each wall. Ceiling, surface-nmounted, electrical
[ighting fixtures should be provided for a m nimum of 30
footcandles of light intensity at counter height.

12.5.2 Permanent Shelter. Electrical systens should be
provi ded in accordance with M L-HDBK-1004/ 4.

12.6 Communi cations. |f practical, |andline conmunications
shoul d be provided with the organi zati onal hangar and
communi cations tie-in. |f not practical, provide for

communi cations by two-way radi o on designated frequencies (refer
to par. 1.8). Communications to the flight |line apron should be
by | oudspeaker.
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Section 13: FLAMVABLE STORAGE FACI LI TIES ON THE FLI GHT LI NE

13.1 Function. A flammable storage facility on the flight line
shoul d be provided for storage of paints, oils, cleaners, solvents,
and ot her flammable or conbustible materials being used in the hangars
and aircraft maintenance shops, where adequate inside fire-resistive
st orage has not been provided.

13.2 Location. A flammable storage facility may be | ocated
adjacent to or in the vicinity of the hangar or shop that it
supports.

13.3 Architectural Requirenments. A flammuabl e storage

buil ding | ocated | ess than 50 feet (15.2 m from an adj acent
bui | di ng shoul d not have any opening in the wall facing the

adj acent building. Any drainage fromthe flamabl e storage
facilities should be away fromthe adjacent building. The
bui |l di ng shoul d be of netal panel construction. The floor and
| oner portion of the building walls should be Iiquid tight.

Door openi ngs should have liquid-tight raised sills or ranps at
| east 4 inches (102 nm high. Ventilation openings should be

| ocated as | ow as feasible above sill height in doors and walls.
Shel ves 8 inches wide (203 mm) should be provided. Refer to
NAVFAC P-272, Part 3, for a 450 square foot (41.8 square neter)
ground support equi prent shop, flammable storage facility, and
for a 150 square foot (13.9 square neter) facility for a Marine
Corps aircraft squadron.

13. 4 Mechani cal Requirenents. Gavity exhaust ventilation
shoul d be provided in accordance with the requirenents set forth
in M L-HDBK-1003/ 3.

13.5 El ectrical Requirenents. Electrical installations
shoul d be in accordance wth NAVFAC DM 22, Petrol eum Fuel
Facilities, and NFPA 70.
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Section 14: MARI NE CORPS Al RCRAFT MAI NTENANCE FACI LI Tl ES

14.1 Function. Marine Corps aircraft maintenance facilities
enconpass the functions of aircraft maintenance facilities for the
Navy. However, Marine Corps facilities differ fromNavy facilities
as described in pars. 14.1.1 and 14.1.2

14.1.1 Maintenance Responsibilities. A Marine Corps air
station may be assigned only Iimted intermnmedi ate mai nt enance

| evel responsibility for its owm aircraft. Internediate |evel
mai nt enance for Marine Corps aircraft squadrons is perfornmed by
a headquarters and mai nt enance squadron (H&S). At a nava
station, this maintenance is perfornmed by an AIMD for aircraft
based at the station. |In a garrison situation, a Marine Corps
aircraft group may be responsible for maintenance for as many as
si X or nore squadrons.

14.1.2 Maintenance Facilities. The expeditionary nature of the
Marine Corps air support mssion requires that sone aviation

mai nt enance support equi pnent be configured for MFs which depl oy
with the group. Since it is not practical or economcal to
remove installed equipnment fromMs or to duplicate this

equi prent in permanent facilities, Marine Corps aircraft

mai nt enance in the continental United States nust be a

conbi nati on of permanent construction and the M. Navy aircraft
mai nt enance facilities, however, are usually pernmanent
construction.

14. 2 Location. Each Marine Corps internediate |evel

mai nt enance shop conpl ex should be located in proximty to the
air group hangars. Preferably, the shops should be |located to
the rear of the line of hangars as depicted in NAVFAC P-272,
Part 3. The definitive drawing shows a hangar and shop conpl ex
for a typical Marine Corps air group

14. 3 Desi gn Requirenents. The design criteria contained in
ot her sections of this handbook for mai ntenance hangars and
internmedi ate | evel mai ntenance shops should apply to the

mai nt enance hangars and internedi ate | evel maintenance spaces
and shops supporting a Marine Corps air group, except as

nodi fied herein. Refer to NAVFAC P-80 for adjustnents in size
requi renents for permanent Marine Corps facilities.
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14. 4 Architectural and G vil Requirenents. Were facilities
are to house depl oyabl e personnel units, the floor plan and
exterior perinmeter walls of the permanent structure should be
arranged to permt installation of one or nore MFs. Provisions
shoul d be made to connect such MFs to the pernmanent work spaces
with direct and | evel access. Standard MFs are planned to be 8
feet (2.44 m wide, 20 feet (6.1 m long, and 8feet (2.44 nm

hi gh. The average distance fromthe floor surface of the M bed
to the bottomof jacks is 30 inches (762 m). Two MFs may be

pl aced cl ose together side-by-side; however, a m ninmum di stance
of 10 feet (3.05 m nust be |eft between pairs of MFs for M-

pl acenent, renoval, and servicing. Sone M conplexes require
end-to-end connections between Mrs arranged in conbi nations up
to four deep. The apron around the building where the MF w ||
be | ocated should be concrete pavenent, in accordance with
NAVFAC DM 5.04. The concrete apron should be w de enough to
accommodat e four MFs end-to-end. Additional aprons should be
provi ded as necessary for convenient parking of MFs and access
around the MF conplex (refer to the manufacturer's manual
covering the MF that will be utilized). Access fromthe
building to the MF should be through watertight, weat herproof
vesti bul es, cl oseable by fusible-link, actuated, rolling steel
fire doors. These vestibul es should be deep enough so that the
doors of the initial MF are operable and do not interfere with
the fire doors. Were Ms line exterior walls of the building,
a personnel door should be provided to the exterior between
every fourth MF series. Refer to NAVFAC P-272, Part 3, for
definitive drawi ngs showi ng shops configured for M. Space
shoul d be provided near the facility for parking M- trailers,
and encl osures shoul d be provided for equipnent required to
service the M

14.5 Security. Depending upon the nature of the facility,
consi deration should be given to providing security fencing and
lighting of the conplex's perineter and apron area. Refer to
M L- HDBK- 1013/1 and M L- HDBK-1013/11, Instruction for H gh
Security Magazi ne Door Construction, for physical security and
fencing requirenents.

14. 6 Mechani cal Requirenents. Mechani cal design for the
permanent portion of the facility should be as required by other
sections in this handbook covering a simlar type of facility
not utilizing MFs (refer to Sections 5, 7, 8, 9, 10, and 15).
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14.7 El ectrical Requirenents. Electrical design for the
permanent portion of the facility should be as required by other
sections in this handbook covering a simlar type of facility
not utilizing MF (refer to Sections 5, 7, 8, 9, 10, and 15).
Addi tional requirenents are defined in pars. 14.7.1 through
14. 7. 4.

14.7.1 Energency Power. A power outlet should be provided on
t he outside of the permanent building structure for connection
of an enmergency, field-type generating unit to the building
power | oop. The power outlet should be of a capacity to handl e
the entire facility electrical power requirenent and should be
connected to the power systemthrough a nmanual transfer swtch.
The transfer switch wll permt operating the generating unit
during the |l oss of the normal power source and will permt |oad
testing of the unit.

14.7.2 400 Hertz Power. For facilities that require 400 Hz
power (refer to Sections 5, 8, and 10), a permanent source of
400 Hz power should be provided for the facility, even though a
portable unit is used for the MF conplex, so that this power
will be available at the permanent facility when the portable
unit is deployed. Voltage regulation should be provided when
required by the work performed in sonme MFs. Energy efficient
solid-state frequency converters should be used. NFGS-16268
provi des specifications.

14.7.3 Power CQutlets. Power outlets should be provided on the
outside of the building at each opening for M. The voltage and
phase of the outlets should be as required by the particul ar
facility and the anpacity should be sufficient to supply four
MFs end-to-end. Qutlets should be adaptable to the plugs
provided with the MF in accordance with MIlitary Specification
M LC 22992, Connector, Plugs and Receptacles, Electrical,

Wat er proof, Quick Di sconnect, Heavy Duty Type.

14.7.4 Communi cations. A plug-in interconmunications system
bet ween the production control office and each series of Ms
shoul d be provided at the building perineter.
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Section 15: MARI NE CORPS Al RCRAFT GROUP AVI ATI ON SUPPLY SUPPORT CENTE

15.1 Function. A Marine Corps Aircraft G oup Aviation Supply Support
Center (GASSC) provides adm nistrative, material handling, and

storage spaces for Marine Corps aircraft group supply functions

and the handling and storage of Navy and Marine Corps materi al

and property assigned to the group.

15.2 Location. The GASSC buil ding and the open storage area
shoul d be located within the internedi ate | evel maintenance shop
conplex in proximty to the Marine Corps aircraft group hangars.
Consi deration should be given to placenent of M- adjacent to the
bui l di ng and to unobstructed access from each mai nt enance shop
and base supply. The preferred |ocation of the GASSC
admnistrative bay is adjacent to the Marine Corps Aircraft

G oup Headquarters Building (refer to NAVFAC P-272, Part 3).

15.3 Architectural Requirenments. The GASSC should be a pre-
engi neered insul ated netal building. Roonms and areas shoul d be
provi ded as depicted in NAVFAC P-272, Part 3, and as defined in
pars. 15.3.1 through 15. 3. 3.

15.3.1 Spaces. Space within the GASSC should conformto the
criteria in pars. 15.3.1.1 through 15. 3. 1. 4.

15.3. 1.1 Admnistrative. Admnistrative spaces should be
subdi vided wth novabl e partitions and shoul d contain provisions
for convenient |ocation of office machines.

15.3.1.2 Security Area. A security area, a pre-expended bin
storage room and a small flammbl e storage room shoul d be
constructed of solid CMJs of 8-inch (203 mm m ni num t hi ckness.
Refer to NFPA 30, Fl ammabl e and Conbusti bl e Li quids Code, for
construction criteria for flammble storage.

15. 3. 1.3 Receiving and |Issue and Supply. Receiving and issue and
supply screening functions should be |ocated in the vicinity of
the buil ding entrance and encl osed by 4 foot high (m ninmum
novabl e partitions that offer optinmmsurveillance of entrances.

15.3.1.4 Interior Storage. Interior storage areas should be
subdi vided by full-height, chain-Iink fencing.
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15.3.2 Building Access. Access to the GASSC shoul d be as
fol | ows:

a) Provide for permanent controlled access fromthe
building to small parts M. Refer to Section 14 for criteria
covering Marine Corps aircraft nmaintenance facilities.

b) Access to the building fromthe | oadi ng dock and
ranp should be by rollup doors.

15.3.3 Building Protection. Interior colums and partitions
shoul d be protected against inpact by materials handling
equi pnent .

15.4 Mechani cal Requirenents. The GASSC shoul d conformto
the criteria defined in pars. 15.4.1 through 15.4. 4.

15.4.1 Heating and Ventilation. Heating and ventilation should
be provided in the admnistrative, material handling, and
storage spaces in accordance with M L- HDBK- 1003/ 3.

15.4.2 Ar Conditioning. Air conditioning should be provided
for the adm nistrative spaces in accordance with
M L- HDBK- 1003/ 3.

15.4.3 Pl unbi ng. Pl unbi ng shoul d be in accordance with NAVFAC
Dvt 3. O1.

15.4.4 Noise and Vibration Control. Mechanical systens and
equi pnent shoul d be designed to limt noise and vibration in
accordance w th NAVFAC Dw 3. 10.

15.5 El ectrical Requirenents. Electrical systens should be
provi ded in accordance with M L-HDBK-1004/4 and pars. 15.5.1
t hrough 15.5. 3.

15.5.1 Power Qutlets. Single-phase, 120 V, 20 anpere, 60 Hz
conveni ence outlets should be provided in all spaces.

15.5.2 Lighting. Lighting should conformto the foll ow ng:

a) Interior lighting should normally be energy
efficient fluorescent.
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b) Exterior lighting should be high-pressure sodi um
vapor where practical

c) Design lighting intensities should be in accordance
wth M LHDBK-1190.

15.5.3 Conmuni cati ons. | nternal conmmuni cati ons shoul d be
provi ded.
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NOTES
PLUMBING REQUIREMENTS
COLD WATER © 50 G.P.M.
HOT WATER
RECOVERY RATE (100°RISE) 30 G.P.H.
STORAGE 30 GAL.

FIRE PROTECTION REQUIREMENTS NOT INCLUDED
HEATING REQUIREMENTS (MBH) .

OUTSIDE DESIGN TEMPERATURE
-5°F  +5°F  +I5°F  +425°F
294 252 210 168
AIR CONDITIONING REQUIREMENTS

BASED ON 91°F D.B. 76°F WB OUTSIDE
DESIGN CONDITIONS :

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD 18.4
ESTIMATED DEMAND 1 4.2
POWER
CONNECTED LOAD 120.0
ESTIMATED DEMAND 96.0
TOTAL
CONNECTED LOAD 138.4
ESTIMATED DEMAND t10.2
AIR CONDITIONING TO BE DETERMINED
AREAS
GROSS AREA INCLUDING MECH-
ANICAL EQUIPMENT ROOM [0.000 S.F.
TITLES AVIATION ARMAMENT SHOP vy /T:' FACILITY PLATE MO.| sHeet
3 0F3
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TITLE: DATE |FACILITY PLATE NO.| sHeet
AVIATION ARMAMENT SHOP 21 1-54
03/9I | o 4
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NOT TO SCALE
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SECTION B-B

NOT TO SCALE

TITLE:

AVIATION ARMAMENT SHOP

DATE
03/31

FACILITY PLATE NO,
211-54

SHEET
2 0F &
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VEHICLE ACCESS
PAVEMENT

GSE PARKING

.

BLDG.

L____|

///%%%/// A A, A0

PARKING

TYPICAL SITE PLAN
NOT TO SCALE

TITLE:

DATE | FACILITY PLATE NO.{ SHEET
AVIATION ARMAMENT SHOP 03/51 211-54
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NOTES
PLUMBING REQUIREMENTS
COLD WATER 50 G.P.M.
HOT WATER
RECOVERY RATE (100°RISE) 30 G.P.H.
STORAGE 30 GAL.

FIRE PROTECTION REQUIREMENTS NOT INCLUDED
HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE
-5°F +5°F +15°F +25°F
210 180 150 120
AIR CONDITIONING REQUIREMENTS

BASED ON 91°F D.B. 76°F WB OUTSIDE
DESIGN CONDITIONS

COOLING LOAD (MBTU/HR)

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD 16.2
ESTIMATED DEMAND 12.6
POWER
CONNECTED LOAD 18.0
ESTIMATED DEMAND 14.4
TOTAL
CONNECTED LOAD 34.2
ESTIMATED DEMAND 27.0
AIR CONDITIONING TO BE DETERMINED
AREAS

GROSS AREA INCLUDING MECH-

ANICAL EQUIPMENT ROOM 4500 S.F.

TITLE:

DATE | FACILITY PLATE NO.

AVIATION ARMAMENT SHOP 03/91 211-54

SHEET
4 0F <
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o
1
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o| © EQUIPMENT POOL
o — SHOP (K-POOL)
n
§ MECH.
o EQUIP':._—_::::::
[q¥]
DEGREASE
8 PAINT
10'-0" 30'-0* VARIABLE
' FOR NAVY AND MARINE
CORPS REQUIREMENTS
SEE NAVFAC P-80
TITLE: DATE | FACILITY PLATE NO.| SHEET
AVIATION ARMAMENT SHOP - SMALL | o3,9; 211-54 ‘
oF |
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TITLE: DATE | FACILITY PLATE NO.| SHEET
AVIATION ARMAMENT SHOP - MEDIUM | 03791 211-54 Lo 1
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TITLE: DATE FACILITY PLATE NO.| SHEET
AVIATION ARMAMENT SHOP - LARGE | 03/3! 211-54 ! or |
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:Sazg 1. MECHANICAL EQUIPMENT ROOM SHOWN (S CONCEPTUAL ALTERNATE FLOOR PLAN ARRANGEMENTS o
wdRsSs mmm:yglf:z PROVIED GROSS SQUARE FOORAGE IS NOT EXCEEDED, AS SHOWN ON 9
2 OH DIMENSION IS A STANDARD NON DEVIATIONAL DIMENSION BECUASE IT AFFECTS THOSE FUTURE Lo
MISSION CHANGES OF THE HANGER.
3. 8" WALL FOR END NODIAE ONLY TO 10° HEXGHT , PROTECTED CORRUGATED METAL ABOVE. ;
PROVIDE FLOOR DRAIN CLEAR OF WALL o
o
TITLE: DATE: FACILITY PLATE NO.: SHEET:
MAINTENANCE HANGAR TYPE | 6/98 211-05/06 /07 1 0F 9




MIL—HDBK—1028/1C

H (<))
.
96 28 8 £O
1 —
— T 0- FHNM\_. s-z; | o-= 1 34AL GAVONVLS N~
«d T
b9 9l 0 .0, Y. LIVHOHY
o
—RTASE =3
0-08 0-5¥ ZO _._.Qm_m B
BYYS BN E ] <C %
UTONOD NON 1RO .8 I~
8o / “GIANOTY I ONILYIH 0 n
A N 30014 430NN TYORILOTT > O
. MO0Y / N = |
T LNINAIND3, 0 ‘L4 ¥3d L9V/} 340 0=
° IVOINVHOIN SNONNLNGD SR
.| —d . NVH HONIHL =
p > o
A _ _ w0 o $3000 ININS
= IVE O
— |
i, — TR \||Et:u
AJONYD
&0 L mﬂ‘ 9
() ONNIZ — SSNAL M TIALS MVK =t
2USNODY (30NBLSNS
A <C ™
@35:58 LNANYMGd [agte)
Tvian "L4 ¥3d 3/4 NI 34075 Em—
@30 ELVIMRRIOY oL RGLYE NYR
| Mo
w300V SHYONYH LvA0uVY
TARI-3'B-AVR
1008 NI SLNGA ¥11d0OM3H) INVED 3008 303 STVY
4_\ 0-261 a w
N o8
>
[
L 4 s
& SNOLY¥3d0 EZ== £ <
& g ] Q
e =
o trg <
w_ e T
[
= VvV [V % z
< ONNNYY <
o2 3ou0 SAOLYN ¥ 1HOMU ONIXTRUM
NG TBNNOSM3d RaNS . N i HOOY AQYR SHTOLLO Moo SSYD W
B
¥ s 4
| = <C
==

L.

100



MiL—HDBK—1028/1C

100 =0 OH SPACE 450" g5 |
— SEE GENERAL NOTE 2 1
_ N
: e %
e Mgt L — 1
3 RIS S T ;
R A fa35 || :
18 8% ){5! /@g\%igg | -
: l 5
! 3 ‘tg " 2 i3
E B Rl i a5
oy e LS
—— F T JL WOy s " .
B s R I - vl |
oy IR
H EEY]
J T %igt Eg g% —
N AN M S S § =d E§ zg

120

80

40

40
—

-
t Lo S
B E - <
=§gﬁ | < s
H ;bg 3. @ 5 E -
| os £ i+ 3 I e
P i ¥ 3 S
| [/T/ i . S
\4‘ I L i8 A
- I )
o
i
GENERAL NOTES
1. MECHAMICAL EQUIPMENT ROOM SHOWN IS CONCEPTUAL. ALTERNATE FLOOR PLAN ARRANGENENTS
Q;I&?CBCE&TABBLE PROVIDED GROSS SQUARE FOORAGE IS NOT EXCEEDED, AS SHOWN ON
2. OH DIMENSION IS A STANDARD NON DEVIATIONAL DIMENSION BECUASE IT AFFECTS THOSE FUTURE
MISSION CHANGES OF THE HANGER.
3. 8" WALL FOR END MODULE ONLY TO 10" HEKGHT , PROTECTED CORRUGATED METAL ABOVE.
PROVIDE FLOOR DRAIN CLEAR OF WALL
TITLE: MAINTENANCE HANGAR TYPE | DATE: FACILITY PLATE NO.: SHEET:
CONFIGURED FOR TWO CARRIER 6,/98 211-05/06,/07 30F 9

AEW SQUADRONS
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g
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SECOND FLOOR PLAN (02)
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40
e ————

40
—

1"=40'

TITLE: MAINTENANCE HANGAR TYPE |
CONFIGURED FOR TWO CARRIER
AEW SQUADRONS

DATE:
6/98

FACILITY PLATE NO.:

211-05/06 /07

SHEET:
4 OF 9
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| l l ||| il I‘c'olp‘.luc.'l,lw |ll|l.ul”k!l|§|1 I ,
il <e———— PRCTECTED  ————= i ]
| '1 METAL SlDtvNG | ' i ’i:z o
ornnonmand CONCREIE MASONRY B2 == E &
el dell] UNITS WITH R ==
DOGOELILLILETY CONSTRUCTION JOINTS foomromormy A
SIDE_ELEVATION
30" 20° 0 30 60’ 90’
1" = 30’—0" | D sn— — ———— 7 | S ——— ,1]
DATE | FACILTY PLATE NO. | SHEET
AR TYPE |
MAINTENANCE HANGAR E 03/91 | 211-05/06/07 |6 of 9
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PARKING APRON FOR HELICOPTERS

A
§ NCN - ORGANIZATIONAL
PARKING AND SERVICE
% AREA
4y
&
m me—
VEHICLE ACCESS
ACCESS APRON— PAVEMENT
TYFICAL SITE PLAN
SCALE : NOME

THE ARRANGEMENT AND FUNCTIONAL LAYOUT INDICATED SHALL BE FOLLOWED
UNLESS PRIOR CLEARANCE FOR CHANGE 1S CBTAINED FROM THE NAVAL
FACILITIES ENGINEERING COMMAND.

THE ARCHITECTURAL TREATMENT, MATERIALS, FRAMING AND CONSTRUCTION
MAY VARY. 2

UTIUTIES QEQU!REMENTS INDICATED ARE FOR ESTIMATING PURPOSES ON.Y.

GENERAL NOTES:

e If THE NUMEER CF WOMEN TO BE ASSIGNED IS UNKNOWN, FRCVIDE
AS A MINIMUM THE TOILET FACIUTIES INDICATED ON THE DRAWING.

e FOAM CONCENTBATE TANKS PROPORTIONING EOUIPMENT, FIRE PUWPS
AND SFRINKLER VALVES SHALL BE LOCATED IN THE MECHANICAL
EQUIPMENT ROOM.

» THE DIMENSIONS OF THE OH SPACE SHOULD BE MODIFIED AS APPROPRIATE
TO ACCOMMODATE OVER-SIZE AIRCRAFT SUCH AS THE CH-S3E |

e MINIMUM CEILING HEIGHT INDICATED IN OH SPACE.

+ HOOK HEIGHT FOR BRIDGE CRANE(TF REQUIRED) SHOULD BE A MINIMUM OF 25'0°
ABOVE FINISHED FLOOR. :

OATE | FACIUTY PLATE NO. | SHEET

TME: \(ANTENANCE HANGAR TYPE | |
03/91 | 211-0s/08/07 |7 d9_J
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PLUMBING REQUIREMENTS

COLD WATER 90 G.P.M.

HOT WATER (01-02 SPACE)

RECOVERY RATE (100°F RISE) 350 G.P.H.
STORAGE 400 GAL.

FIRE PROTECTION REQUIREMENTS
WATER DEMAND

FOAM-WATER SPRINKLER SYSTEM 3961 G.P.M.
OSCILLATING NOZZLES 1000 G.P.M.
HOSE STREAMS 500 G.P.M.
TOTAL FIRE PROTECTION DEMAND 5461 G.P.M.

HEATING REQUIREMENTS (MBH)*

INSIDE DESIGN TEMPERATURES *BASED ON NORFOLK,

OH SPACE 60°F VIRGINIA AREA
01-02 SPACE 68°F
OUTSIDE DES!GN TEMPERATURE 22°F
HEATING LOAD
OH SPACE 975 MBH
01-02 SPACE 229 MBH

AIR CONDITIONING REQUIREMENTS*
INSIDE DESIGN TEMPERATURE 76°F D.B.
INSIDE DESIGN HUMIDITY 50%
OUTSIDE DESIGN TEMPERATURE 91°F D.B.
OUTSIDE DESIGN TEMPERATURE 77°FW.B.
COOLING LOAD, 01-02 SPACES 500 MBH
(EXCLUDING MECH RM., PASSAGES, STAIRS, TOILETS, POWER PLANTS,
AVIATORS EQ. & AIRFRAMES)

ELECTRICAL REQUIREMENTS (KW)

LIGHTS OH SPACE 01-02 SPACE
CONNECTED LOAD 38 61
ESTIMATED DEMAND 38 61

POWER
CONNECTED LOAD 837 208
ESTIMATED DEMAND 419 104

TOTAL
CONNECTED LOAD 875 269
ESTIMATED DEMAND 457 165

ADDITIONAL DEMAND FOR AIR CONDITIONING 54

AREAS (SQUARE FEET) Standard TYPE | & TYPE | for 2 Carrier AEW
OH SPACE 19,968 S.F.
01 SPACE - Includes AFFF Mechanical Equipment Room 10,226 S.F.
02 SPACE 8,640 S.F.
TOTAL 38,834 S.F.
TITLE: DATE: FACILITY PLATE NO.: SHEET:
MAINTENANCE HANGAR TYPE 1 12/97 211-05/06/07 8 OF 9
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{1

= 7!_6!! — — 42l|_7l =

|
AGE I |53-0" [25-4" [54-9"  [21-11"
C2 I |80-7" |35-6" |56-8"  [15-11"
F-14 I 642" [38-2" [62-8" |16-0"
H-1 I 48-2" 425" 145"
H-2 I [44-0" 38-4" _ |15-6"
H-3 I [62-0" 54-9" _ [16-10"
H-46 I |25-6" 46-8" _ |16-8"
H-60 I |53-8" 50-0"  [17-2"
F/A-18(E & F) I |44-11" [32-8" [60-3" _ [18-5"
S3 I |68-8" [29-6° |53-4"  |22-9°
T-2 | [38-2 38-8"  |14-10"
AV-8 I [30-4" 46-4" 118"
E-2 I [80-7" [29-4" |57-7" |i8-4"
V-22 I [83-11" 574" |17-105"

DATE | FACILITY PLATE NO.| SHEET

LE:
MAINTENANCE HANGAR TYPE I | o |7 g e 0
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PERSPECTIVE
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TITLE: DATE | FACILITY PLATE NO. | SHEET

MAINTENANCE HANGAR TYPE I

03/91 211-05/06/07 4 of 7]
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VEHICLE ACCESS
PAVEMENT

PARKING APRON

NON-ORGANIZATIONAL
ACCESS APRON PARKING AND SERVICE

TYPICAL SITE PLAN AREA
SCALE : NONE

THE ARRANGEMENT AND FUNCTIONAL LAYOUT INDICATED SHALL BE FOLLOWED
UNLESS PRIOR CLEARANCE FOR CHANGE IS OBTAINED FROM THE NAVAL
FACILITIES ENGINEERING COMMAND.

THE ARCHITECTURAL TREATMENT, MATERIALS, FRAMING AND CONSTRUCTION
MAY VARY.

UTIUTIES REQUIREMENTS INDICATED ARE FOR ESTIMATING PURPOSES ONLY.

GENERAL NOTES:

+ IF THE NUMBER OF WOMEN TO BE ASSIGNED IS UNKNOWN, PROVIDE
AS A MINIMUM THE TGILET FACILITIES INDIiCATED ON THE DRAWING.

= FOAM CC;N‘;ENTRATE TANKS PROPORTIONING EQUIPMENT, F.RE PUMPS
AND SPRINKLER VALVES SHALL BE LOCATED IN THE MECHANICAL
EQUIPMENT ROOM. .

« THE DIMENSIONS OF THE OH SPACE SHOULD BE MODIFIED AS
APPROPRIATE TO ACCOMMODATE OVER-SIZE AIRCRAFT SUCH AS C-9
AND C—130.

DATE | FACILITY PLATE NO.| SHEET

MAINTENANCE HANGAR TYPE I 03/81 | 211-08/06/07 5 of 7
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PLUMBING REQUIREMENTS
COLD WATER
HOT WATER (01-02 SPACE)
RECOVERY RATE (100°F RISE)
STORAGE

FIRE PROTECTION REQUIREMENTS
WATER DEMAND
FOAM-WATER SPRINKLER SYSTEM
OSCILLATING NOZZLES
HOSE STREAMS
TOTAL FIRE PROTECTION DEMAND

HEATING REQUIREMENTS (MBH)*
INSIDE DESIGN TEMPERATURES

OH SPACE 60°F

01-02 SPACE 68°F
OUTSIDE DESIGN TEMPERATURE 22°F
HEATING LOAD

OH SPACE 1450 MBH

01-02 SPACE 250 MBH

AIR CONDITIONING REQUIREMENTS*

INSIDE DESIGN TEMPERATURE 76°F D.B.
INSIDE DESIGN HUMIDITY 50%
OUTSIDE DESIGN TEMPERATURE 91°F D.B.
OUTSIDE DESIGN TEMPERATURE T7°FWB.
COOLING LOAD, 01-02 SPACES 545 MBH

90 G.P.M.

350 G.P.H.
400 GAL.

4570 G.P.M.
1000 G.P.M.

500 G.P.M.
6070 G.P.M.

*BASED ON NORFOLK,

VIRGINIA AREA

(EXCLUDING MECH RM., PASSAGES, STAIRS, TOILETS, POWER PLANTS,

AVIATORS EQ. & AIR FRAMES)
ELECTRICAL REQUIREMENTS (KW)

LIGHTS OH SPACE 01-02 SPACE
CONNECTED LOAD 56 84
ESTIMATED DEMAND 56 84

POWER
CONNECTED LOAD 837 208
ESTIMATED DEMAND 418 104

TOTAL
CONNECTED LOAD 893 292
ESTIMATED DEMAND 474 188

ADDITIONAL DEMAND FOR AIR CONDITIONING 63

AREAS (SQUARE FEET)
OH SPACE 29,505 S.F.
01 SPACE - Includes AFFF Mechanical Equipment 12,591 S.F.
02 SPACE 11,440 S.F.
TOTAL 53,536 S.F.
TITLE: DATE: FACILITY PLATE NO.: SHEET:
MAINTENANCE HANGAR TYPE |l 12/97 211-05/06/07 6 OF 7
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ARCHITECTURAL REQUIREMENTS

THE DRAWINGS INDICATED IN THIS FACILITY PLATE ARE INTENDED TO
PROVDE QUIDANCE FOR A MINIMUM SUITABLE FACKITY FOR ARCRAFT
MAINTENANCE.

THE ARRANGEMENT AND FUNCTIONAL LAYOUT INDICATED SHALL BE FOLLOWED
UNLESS PRIOR CLEARANCE FOR CHANGE IS OBTAINED FROM THE NAVAL
FACLITIES ENGINEERING COMMAND. THE ARCHITECTURAL TREATMENT,
MATERIALS FRAMING. AND CONSTRUCTION MAY VARY.

DIMENSIONS SHOWN CONFORM TO STOCK DIMENSIONS AND DETAILING OF
STANDARD PRE-ENQINEERED STRUCTURES.

DOOR POCKETS AND SLIDING DOORS MAY BE OMITTED IN WARM CLIMATES AT
THE OPTION OF THE COMMAND.

WHEN LOCATION REQUIRES, STRUCTURAL DESIAN SHOULD INCORPORATE
SUFFICIENT ANCHORAGE AND BRACING FOR EXTREME WIND LOAD.

VERFY HORIZONTAL AND VERTICAL DMENSIONS OF ALL ARCRAFT TO BE
ACCOMMODATED. PROVIDE A 3-TON CAPACITY FLOOR SUPPORTED. MOVABLE

CRANE.

PROVIDE MOVABLE PARTITION (F REQUIRED TO MEET SPECIAL SPACE
LOCATIONS WITHIN SHOP AREA.

UTILITIES REQUIREMENTS INDICATED ARE FOR ESTIMATING PURPOSES ONLY.
PROVIDE MECHANICAL ROOM F REQUIRED, SIZED TO FIT EQUIPMENT.
FIRE PROTECTION REQUIREMENTS

PROVIDE SEALED HEAD AUTOMATIC SPRINKLERS N OFFICE, SHOP AREAS.
TOLET AND LOCKERS. AND C.@. SPACES.

PROVIDE FOAM-WATER SPRINKLER SYSTEM (0.16 GPM/SQ. FT.) WITH STANDARD
SPRINKLERS SUPPLIED THROUGH AUTOMATIC DELUGE VALVES FOR HANGAR
AREA. LOCATE DELUGE VALVES IN SHOP AREAS.

PROVIDE 3 AUTOMATIC/MANUALLY ACTIVATED 5§00 GPM OSCILLATING NOZZLES
IN HANGAR. ACTIVATE NOZZLES WITH OVERHEAD OELUQE SYSTEM. OPERATION
OF ANY TWO DUAL SPECTRUM (UV/IR) OPTICAL DETECTORS. OR MANUAL
RELEASES.

HANGAR WATER FLOW DEMAND 4,000 GPM FOR 45 MIN. + 500 GPM FOR
EXTERIOR FIRE HYDRANTS.

PROVIDE TWO 2,500 QAL. AFT STORAGE TANKS AND FOAM EQUIPMENT IN AREA
SEPARATED FROM HANGAR BY 1 HOUR CONSTRUCTION. )

TITLE: DATE | FACILITY PLATE NO.| SHEET
PRE-ENGINEERED MAINTENANCE HANGAR | 03,9 211-04 2o 4
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COMMUNICATIONS REQUIREMENTS

PROVIDE TELEPHONE JACKS THOUGHOUT THE STRUCTURE SO THAT IF REQUIREC
A VOICE COMMUNICATION SYSTEM CAN BE ESTABLISHED BETWEEN VARIOUS
AREAS WITHIN THE HANGAR AND OTHER FACILITIES OF THE ACTIVITY. THE
FOLLOWING JACK DISTRIBUTION IS RECOMMENDED:

OFFICE |

SHOP AREAS 4 (2 EQUALLY SPACED ALONG EACH PARTITION DIVIDING
SHOP AND HANGAR AREAI

HANGAR AREA 4 (2 EQUALLY SPACED ALONG EACH PARTITION DIVIDING
SHOP AND HANGAR AREAI

GROSS AREA 21,466 SC?. FT.

PLUMBING REQUIREMENTS

WATER
COLD 65 GPM
DOES NOT INCLUDE FIRE PROTECTION REQUIREMENTS

HOT 35 GPM RECOVERY RATE | | 00°F RISE
35 GAL. STORAGE

HEATING REQUIREMENTS (MBH]

OUTSIDE DESIGN TEMPERATURE -50° F  +50°F +150°F +250°F

1834 1572 1310 1048
ELECTRICAL REQUIREMENTS (KW]
LIGHTING POWER TOTAL
CONNECTED LOAD 65 99 164
ESTIMATED DEMAND 65 79 144
ITLE: DATE | FACILITY PLATE NO} SHEET
PRE-ENGINEERED MAINTENANCE HANGAR | 93,9, 2 1 1-04 fo s
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ARCHITECTURAL REQUIREMENTS

THE DRAWINGS INDICATED IN THIS FACILITY PLATE ARE INTENDED TO
SIZ?'}/%%EA%%IEDANCE FOR A MINIMUM SUITABLE FACILITY FOR AIRCRAFT

THE ARRANGEMENT AND FUNCTIONAL LAYOUT INDICATED SHALL BE FOLLOWED
UNLESS PRIOR CLEARANCE FOR CHANGE IS OBTAINED FROM THE NAVAL
FACILITIES ENGINEERING COMMAND. THE ARCHITECTURAL TREATMENT,
MATERIALS FRAMING, AND CONSTRUCTION MAY VARY.

DIMENSIONS SHOWN CONFORM TO STOCK DIMENSIONS AND DETAILING OF
STANDARD PRE-ENGINEERED STRUCTURES.

DOOR POCKETS AND SLIDING DOORS MAY BE OMITTED IN WARM CLIMATES AT
THE OPTION OF THE COMMAND.

WHEN LOCATION REQUIRES, STRUCTURAL DESIGN SHOULD INCORPORATE
SUFFICIENT ANCHORAGE AND BRACING FOR EXTREME WIND LOAD.

VERIFY HORIZONTAL AND VERTICAL DIMENSIONS OF ALL AIRCRAFT TO BE
(A:SESEAMODATED. PROVIDE A 3-TON CAPACITY FLOOR SUPPORTED, MOVABLE

PROVIDE MOVABLE PARTITION IF REQUIRED TO MEET SPECIAL SPACE
LOCATIONS WITHIN SHOP AREA.

UTILITIES REQUIREMENTS INDICATED ARE FOR ESTIMATING PURPOSES ONLY.
PROVIDE MECHANICAL ROOM IF REQUIRED, SIZED TO FIT EQUIPMENT.

FIRE PROTECTION REQUIREMENTS

PROVIDE SEALED HEAD AUTOMATIC SPRINKLERS IN OFFICE, SHOP AREAS,
TOILET AND LOCKERS, AND C.G. SPACES.

PROVIDE FOAM-WATER SPRINKLER SYSTEM (0.16 GPM/SQ. FT.) WITH STANDARD
SPRINKLERS SUPPLIED THROUGH AUTOMATIC DELUGE VALVES FOR HANGAR
AREA. LOCATE DELUGE VALVES IN SHOP AREAS.

PROVIDE 3 AUTOMATIC/MANUALLY ACTIVATED 500 GPM OSCILLATING NOZZLES
IN HANGAR. ACTIVATE NOZZLES WITH OVERHEAD DELUGE SYSTEM, OPERATION
OF ANY TWO DUAL SPECTRUM (UV/IR) OPTICAL DETECTORS, OR MANUAL
RELEASES.(ITHROTTLE FOR 0.10 GPM/FT. FLOOR AREA)

HANGAR WATER FLOW DEMAND 2,500 GPM FOR 45 MIN. - 500 GPM FOR
EXTERIOR FIRE HYDRANTS.

PROVIDE TWO 1,600 GAL. AFT STORAGE TANKS AND FOAM EQUIPMENT IN AREA
SEPARATED FRCOM HANGAR BY | HOUR CONSTRUCTION.

TITLE: DATE |FACILITY PLATE NO.| SHEET
PRE-ENGINEERED MAINTENANCE HANGAR | 03/3I 211-04 T 0F 4
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COMMUNICATIONS REQUIREMENTS

PROVIDE TELEPHONE JACKS THOUGHOUT THE STRUCTURE SO THAT IF REQUIRED,
A VOICE COMMUNICATION SYSTEM CAN BE ESTABLISHED BETWEEN VARIOUS
AREAS WITHIN THE HANGAR AND OTHER FACILITIES OF THE ACTIVITY. THE
FOLLOWING JACK DISTRIBUTION IS RECOMMENDED:

OFFICE !

SHOP AREAS 4 (2 EQUALLY SPACED ALONG EACH PARTITION DIVIDING
SHOP AND HANGAR AREAI]

HANGAR AREA 4 12 EQUALLY SPACED ALONG EACH PARTITION DIVIDING
SHOP AND HANGAR AREAI

GROSS AREA 14,700 SQ. FT,

PLUMBING REQUIREMENTS
WATER

COLD _ 65 GPM
DOES NOT INCLUDE FIRE PROTECTION REQUIREMENTS
HOT 35 GPM RECOVERY RATE (100°F RISE)
35 GAL. STORAGE

HEATING REQUIREMENTS (MBH)

OUTSIDE DESIGN TEMPERATURE _-50°F +50°F +I1S0°F +250°F
1,335 1,145 358 763

ELECTRICAL REQUIREMENTS (KW)

LIGHTING POWER TOTAL

CONNECTED LOAD 72 100.8 172.8
ESTIMATED DEMAND 68.4 90.72 159.12
TITLE: DATE |FACILITY PLATE NO.| SHEET
PRE-ENGINEERED MAINTENANCE HANGAR | 03/91 211-04 PR,
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ARCHITECTURAL REQUIREMENTS

THE DRAWINGS INDICATED IN THIS FACILITY PLATE ARE INTENDED TO
Si?'}'_;EEJEA%lé[EOANCE FOR A MINIMUM SUITABLE FACILITY FOR AIRCRAFT

THE ARRANGEMENT AND FUNCTIONAL LAYOUT INDICATED SHALL BE FOLLOWED
UNLESS PRIOR CLEARANCE FOR CHANGE IS OBTAINED FROM THE NAVAL
FACILITIES ENGINEERING COMMAND. THE ARCHITECTURAL TREATMENT,
MATERIALS FRAMING, AND CONSTRUCTION MAY VARY.

DIMENSIONS SHOWN CONFORM TO STOCK DIMENSIONS AND DETAILING OF
STANDARD PRE-ENGINEERED STRUCTURES.

DOOR POCKETS AND SLIDING DOORS MAY BE OMITTED IN WARM CLIMATES AT
THE OPTION OF THE COMMAND.

WHEN LOCATION REQUIRES, STRUCTURAL DESIGN SHOULD INCORPORATE
SUFFICIENT ANCHORAGE AND BRACING FOR EXTREME WIND LOAD.

VERIFY HORIZONTAL AND VERTICAL DIMENSIONS OF ALL AIRCRAFT TO BE
égESEMODATED. PROVIDE A 3-TON CAPACITY FLOOR SUPPORTED, MOVABLE

PROVIDE MOVABLE PARTITION IF REQUIRED TO MEET SPECIAL SPACE
LOCATIONS WITHIN SHOP AREA.

UTILITIES REQUIREMENTS INDICATED ARE FOR ESTIMATING PURPOSES ONLY.
PROVIDE MECHANICAL ROOM IF REQUIRED, SIZED TO FIT EQUIPMENT.

FIRE PROTECTION REQUIREMENTS

PROVIDE SEALED HEAD AUTOMATIC SPRINKLERS IN OFFICE, SHOP AREAS,
TOILET AND LOCKERS, AND C.G. SPACES.

PROVIDE FOAM-WATER SPRINKLER SYSTEM (0.16 GPM/SQ. FT.) WITH STANDARD
SPRINKLERS SUPPLIED THROUGH AUTOMATIC DELUGE VALVES FOR HANGAR
AREA. LOCATE DELUGE VALVES IN SHOP AREAS.

PROVIDE 2 AUTOMATIC/MANUALLY ACTIVATED 500 GPM OSCILLATING NOZZLES
IN HANGAR. ACTIVATE NOZZLES WITH OVERHEAD DELUGE SYSTEM, OPERATION
OF ANY TWO DUAL SPECTRUM (THROTTLE FOR 0.10 GPM/FT. FLOOR AREA)

HANGAR WATER FLOW DEMAND !5,000 GPM FOR 45 MIN. + 500 GPM FOR
EXTERIOR FIRE HYDRANTS. '

PROVIDE TWO 1,000 GAL. AFT STORAGE TANKS AND FOAM EQUIPMENT IN AREA
SEPARATED FROM HANGAR BY | HOUR CONSTRUCTION.

TITLE: DATE | FACILITY PLATE NO.| SHEET

PRE-ENGINEERED MAINTENANCE HANGAR | 03,9 211-04 3o s
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COMMUNICATIONS REQUIREMENTS

PROVIDE TELEPHONE JACKS THOUGHOUT THE STRUCTURE SO THAT IF REQUIRED,

A VOICE COMMUNICATION SYSTEM CAN BE ESTABLISHED BETWEEN VARIOUS

AREAS WITHIN THE HANGAR AND OTHER FACILITIES OF THE ACTIVITY., THE

FOLLOWING JACK DISTRIBUTION IS RECOMMENDED:

OFFICE !

SHOP AREAS 4 (2 EQUALLY SPACED ALONG EACH PARTITION DIVIDING
SHOP AND HANGAR AREA)

HANGAR AREA 4 12 EQUALLY SPACED ALONG EACH PARTITION DIVIDING
SHOP AND HANGAR AREA)

GROSS AREA 8,800 SQ. FT.

PLUMBING REQUIREMENTS
WATER

coLo 65 GPM
DOES NOT INCLUDE FIRE PROTECTION REQUIREMENTS
HOT 35 GPM RECOVERY RATE (I100°F RISE)
35 GAL. STORAGE

HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE _-SCPF +50°F +150°F  +250°F

826 708 530 472

ELECTRICAL REQUIREMENTS (KW)
LIGHTING POWER TOTAL
CONNECTED LOAD 44 62 106
ESTIMATED DEMAND 41.8 55.8 97.5
TITLE: DATE |FACILITY PLATE NO.| SHEETY
PRE-ENGINEERED MAINTENANCE HANGAR | 03/31 211-04 4o 4
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NOTES
PLUMBING REQUIREMENTS
COLD WATER 65 G.P.M.
HOT WATER i0t SPACE) 40 G.P.H
RECOVERY RATE
{THRU 100° F RISE)
STORAGE 40 GAL.
FIRE PROTECTION REQUIREMENTS
SPRINKLERS (FOAM-WATER) 1123 G.P.M.
OSCILLATING NOZZLES 702 G.PM.
HOSE STREAMS 500 G.P.M.
TOTAL (EACH BAY) 2325 G.PM.

HEATING REQUIREMENT S*
INSIDE DESIGN TEMPERATURE
OH SPACE

859°F
0l SPACE GBgF
OUTSIDE DESIGN TEMPERATURE 22°F

HEATING LOAD
OH SPACE 36,740,000 BTU/HR (W/0 HEAT RECOVERY)

0! SPACE 167.000 BTU/HR
AIR CONDITIONING REQUIREMENT S*
INSIDE DESIGN TEMPERATURE 76°F.D.B.
INSIDE DESIGN HUMIDITY 50%
OUTSIDE DESIGN TEMPERATURE 919F.D.B.
76° F.W.B.
COOLING LOAD. OFFICE 12.000 BTU/HR
ELECTRICAL REQUIREMENTS (KW)
MODULE
OH SPACE 01 SPACE
LIGHTS
CONNECTED LOAD 40 4
POWER
CONNECTED LOAD 1289 4
TOTAL
CONNECTED LOAD 1329 8
ESTIMATED DEMAND 1273 4

ADDITIONAL DEMAND FOR
AIR CONDITIONING.OFFICE 2

BAY DIMENSIONS
BAY DIMENSIONS SHOWN WILL SUPPORT S-3
AIRCRAFT. AND PROVIDE 10 FOOT HORIZONTAL
AND 6 FOOT VERTICAL CLEARANCE BETWEEN
AIRCRAFT AND HANGAR BAY WALLS/DOORS/
CEILINGS. REDUCED CLEARANCES SHALL
NOT BE USED WITHOUT PRIOR NAVFAC
APPROVAL.

* REQUIREMENTS BASED ON NORFOLK. VIRGINIA AREA.
PROVIDE COOLING FOR OFFICE SPACE ONLY.
OH SPACE HEATING REQUIREMENTS VARY,
VERIFY SPECIFIC FACILITY REQUIREMENTS.

T H .
L& CORROSION CONTROL HANGAR DATE | FACILITY PLATE NO.| SHEET

TYPE *A* SMALL 03/31 211-03 e OF 4
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NOTES
PLUMBING REQUIREMENTS
COLD WATER 80 G.P.M.
HOT WATER (01 SPACE) 55 G.P.H.
RECOVERY RATE
(THRU 100° F RISE)
STORAGE 55 GAL.
FIRE PROTECTION REQUIREMENTS
SPRINKLERS (FOAM-WATER) 2803 GPM.
OSCILLATING NQZZLES 1752 G.P.M.
HOSE STREAMS 500 G.P.M.
TOTAL (EACH BAY) 4555 G.P.M.
HEATING REQUIREMENTS*
INSIDE DESIGN TEMPERATURE
OH SPACE 85°F
Ol SPACE 68°F
OUTSIDE DESIGN TEMPERATURE 22°F

HEATING LOAD
OH SPACE 32.660.000 BTU/HR (W/0 HEAT RECOVERY)

0! SPACE 150.000 BTU/HR
AIR CONDITIONING REQUIREMENTSx*
INSIDE DESIGN TEMPERATURE 76°F08
INSIDE DESIGN HUMIDITY 0%
OUTSIDE DESIGN TEMPERATURE 9 g ; 3{ %
COOLING LOAD. OFFICE 12.000 BTU/HR

ELECTRICAL REQUIREMENTS (KW)

MODULE ~ MODULE
OH SPACE QI SPACE

LIGHTS
CONNECTED LOAD 53 4
To CONNECTED LOAD 898 4
CONNECTED LOAD 953 8
ESTIMATED DEMAND 877 -4

ADDITIONAL DEMAND FOR
AIR CONDITIONING OFFICE 2

BAY DIMENSIONS
BAY DIMENSIONS SHOWN WILL SUPPORT P-3
AIRCRAFT. AND PROVIDE 10 FOOT HORIZONTAL
AND 6 FOOT VERTICAL CLEARANCE BETWEEN
AIRCRAFT AND HANGAR BAY WALLS/DOORS/
CEILINGS. REDUCED CLEARANCES SHALL
NOT BE USED WITHOUT PRIOR NAVFAC
APPROVAL.

* REQUIREMENTS BASED ON NORFOLK. VIRGINIA AREA.
PROVIDE COOLING FOR OFFICE SPACE ONLY.
OH SPACE BAY HEATING REQUIREMENTS VARY.
VERIFY SPECIFIC FACILITY REQUIREMENTS.

TITLE" CORROSION CONTROL HANGAR OATE | FACLITY PLATE NO.| SHEET
TYPE °*B* LARGE 03/31 211-03 s oF S
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TN zoMe a: KEEP CLEAR OF PERSONNEL, MISSILES, FUSES, ETC., BUILDINGS
MOTOR VEHICLES, AIRCRAFT & OTHER RADAR REFLECTIVE OBJECTS

AND DISASSEMBLED ELECTRO-EXPLOSIVE DEYICES.

(ML zo%e e xee cLear oF missiLes, FuSES. ETC. BUILDINGS, MOTOR VEMICLES,
AIRCRAFT 8 OTHER RADAR REFLECTIVE OBJECTS AND DISASSEMBLED

ELECTRO-EXPLOSIVE DEVICES.

[]:[]:D 20NE & KEEP CLEAR OF DISASSEMBLED ELECTRO-EXPLOSIVE DEVICES.
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TITLE:

AIRCRAFT WEAPONS DATE |FACILITY PLATE NC.
ALIGNMENT FACILITY 03/91 211-82

SHEET
4 OF S
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NOTES
PLUMBING REQUIREMENTS
COLD WATER 45 GPM
HOT WATER
RECOVERY RATE (100°RISE) 18 GPH
STORAGE 18 GAL

THE ABOVE RATES DO NOT INCLUDE REQUIREMENTS
FOR FIRE PROTECTION

HEATING REQUIREMENTS (MBTU/HR)

OUTSIDE DESIGN TEMPERATURE

-5F° +5F° +15F° +25F°
160 137 4 9l

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD 18.4
ESTIMATED DEMAND 14.2
POWER
CONNECTED LOAD 120.0
ESTIMATED DEMAND 96.0
TOTAL
CONNECTED LOAD 138.4
ESTIMATED DEMAND 110.2
AREAS

GROSS AREA INCLUDING MECH-
ANICAL ROOM AND EQUIPMENT

ROOM 5,246 SF
TITLE: AIRCRAFT WEAPONS DATE | FACILITY PLATE NO.| SHEET
ALIGNMENT FACILITY 03791 2l1-82 5o s
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. ZONT A XEEF CLEAR OF PERSONNEL, MISSILES, FUSES, ETC., BUILDINGS
MOTOR VEHICLES. AIRCRAFT & OTHER RADAR REFLECTIVE OBJECTS
AND DISASSEMBLED ELECTRO-EXPLOSIVE DEVICES.

Z0ME B KEEP CLEAR OF MISSILES. FUSES, ETC., BUILDINGS, MOTOR VEHICLES.

AIRCRAFT 8 OTHER RADAR REFLECTIVE OBJECTS AND DISASSEMBLEC
ELECTRO-EXPLOSIVE DEVICES.

i e l l ZONZ C: KEEP CLEAR OF DISASSEMBLED ELECTRO-EXPLOSIVE DEVICES.
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NOTES
PLUMBING REQUIREMENTS

COLD WATER 30 GPM
HOT WATER
RECOVERY RATE (100°RISE) 30 GPH
STORAGE 30 GAL

THE ABOVE RATES DO NOT INCLUDE REQUIREMENTS
FOR FIRE PROTECTION

HEATING REQUIREMENTS (MBTU/HR)

INSIDE DESIGN TEMPERATURE 70°F
OUTSIDE DESIGN TEMPERATURE

-5 F° +5F° +I5F° +25F°

2 BAYS 702 605 516 426
3 BAYS 1050 906 772 63l
4 BAYS 1400 1207 1057 840

CLECTRICAL REQUIREMENTS {(KW)

LIGHTS 2. BAYS 3 BAYS 4 BAYS
CONNECTED LOAD 36.5 54.6 72.7
ESTIMATED DEMAND 28.4 42.4 56.5

POWER
CONNECTED LOAD 230.0 330.0 420.0
ESTIMATED DEMAND 184.0 264.0 336.0

TOTAL
CONNECTED LOAD 266.5 384.6 492.7

ESTIMATED DEMAND 212.4 306.4 392.5

AREAS '
2 BAYS 3 BAYS 4 BAYS

GROSS AREA INCLUDING MECH-
ANICAL ROOM AND EQUIPMENT
ROOM 10,423 SF 15,503 SF 20.583 SF

TITLE:

AIRCRAFT WEAPONS DATE |FACILITY PLATE NO.| SHEET
ALIGNMENT FACILITY 03/91 211-82 coF 6
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TITLE:

; TRUCK ACCESS

VEHICLE ACCESS AND
NON ORGANIZATIONAL

PARKING

TYPICAL SITE PLAN

NOT TO SCALE

AVIATION LIFE SUPPORT
SYSTEMS SHOP

DATE
03791

FACILITY PLATE NO.
21i-75

SHEET
2 OF 3
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NOTES .
PLUMBING REQUIREMENTS
COLD WATER 100 G.P.M.
HOT WATER
RECOVERY RATE
(100° RISE) 50 G.P.H.
STORAGE 70 GAL.

THE ABOVE RATES DO NOT INCLUDE
REQUIREMENTS FOR FIRE PROTECTION

HEATING REQUIREMENTS (MBTU/HR)
OUTSIDE DESIGN TEMPERATURE
-5°F +5°F +15°F +25°F
255 220 185 150

AIR CONDITIONING REQUIREMENTS
COOLING LOAD (MBTU/HR) 246

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD 15.0
ESTIMATED DEMAND 12.0
POWER
CONNECTED LOAD 12.5
ESTIMATED DEMAND 10.0
TOTAL
CONNECTED LOAD 27.5
ESTIMATED DEMAND 22.0
ADDITIONAL DEMAND FOR
AIR CONDITIONING 20.5
AREAS
GROSS AREA INCLUDING MECHANICAL
EQUIPMENT ROOM 4,000 S.F.
TITLE:  AVIATION LIFE SUPPORT DATE | FACLLITY PLATE M0.| SHEET

11-78
SYSTEMS SHOP 03/91 2 3oF 3
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/— TRUCK ACCESS

2
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MIL-HDBK-1028/1C

NOTES
PLUMBING REQUIREMENTS
CO_D WATER 100 G.P.M.
HCT WATER
RECOVERY RATE
(100° RISE) 70 G.P.H.
STORAGE 90 GAL.

THE ABOVE RATES DO NOT INCLUDE
REQUIREMENTS FOR FIRE PROTECTION

HEATING RZQUIREMENTS {(MBTU/HR)

O.TSIDE DESIGN TEMPERATURE
-5°F +5°F +15°F +25°F
305 26l 219 178

AIR CONDiTIONING REQUIREMENTS
COOLING LOAD (MBTU/HR) 336

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD I17.6
ESTIMATED DEMAND 14.2

PCWER
CONNECTED LOAD 14.8
ESTIMATED DEMAND 1.9

TCTAL
CONNECTED LOAD 32.6
ESTIMATED DEMAND 26.1

ADDITIONAL DEMAND FOR

AR CONDITIONING 28.0

AREAS
GROSS AREA INCLUDING MECHANICAL
EQUIPMENT ROOM : 7.800 S.F.
TITLE: AVIATION LIFE SUPPORT DATE | FACILITY PLATE NO.| SHEET

SYSTEMS SHOP 03/91 211-75 JoF 3
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MIL-HDBK-1028/1 C

NOT=S

PLUMS

‘NG REQUIREMENTS

COLD WATER

HOT WATER
RECOVERY RATE
(100° RISE)
STORAGE

THE ABOVE RATES DO NOT INCLUDE
REQUIREMENTS FOR FIRE PROTECTION

HEAT!NG REQUIREMENTS (MBTU/HR)

JUTSIDE DESIGN TEMPERATURE

-5°F +5° F
589 508
AIR CCNDITIONING REQUIREMENTS
COOLING LOAD (MBTU/HR)

ELESTS:iCAL REQUIREMENTS (KW)

AREAS

GENER

LIGHTS
CONNECTED LOAD
ESTIMATED DEMAND
POWER
CONNECTED LOAD
ESTIMATED DEMAND
TOTAL
CONNECTED LOAD
ESTIMATED DEMAND

ADDITIONAL DEMAND FOR
AIR CONDITIONING

GROSS AREA INCLUDING MECHANICAL

SQUIPMENT ROOM

i_ NOTES:

30 G.P.M.

75 G.P.H.
110 GAL.

+25° =
34

+15°% F
327

504

28.9
23.1

63.5
50.8

42.0

11,200 S.F.

RELOCATABLE PARTITIONS ARE DESIGNATED
AS 2° PARTITIONS. ACTUAL DIMENSIONS

WILL BE A FUNCTION OF DESIGN.

TITLE:

AVIATION LIFE SUPPORT

SYSTEMS SHOP - LARGE

DATE
03791

FACILITY PLATE NC.; SHEET

211-75 :
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MIL-HDBK-1028 /1C

NOTES
PLUMBING REQUIREMENTS
COLD WATER 110 G.P.M.
HOT WATER
RECOVERY RATE (100°F RISE) 100 G.P.H.
STORAGE 140 GAL.
FIRE PROTECTION REQUIREMENTS NOT INCLUDED
HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE
5°F +5°F +15°F +25
920 788 657 525
AIR CONDITIONING REQUIREMENTS
BASED ON 91°F D.B. 76°F W.B. OUTSIDE DESIGN CONDITIONS
COOLING LOAD (MBH) 922
EQUIPMENT AND PARTS UNDER REPAIR NOT INCLUDED
ELECTRICAL REQUIREMENTS (KW)
LIGHTS
CONNECTED LOAD 177.8
ESTIMATED DEMAND 166.7
POWER
CONNECTED LOAD 1278.1
ESTIMATED DEMAND 766.7
TOTAL
CONNECTED LOAD 1455.9
ESTIMATED DEMAND 933.4
AIR CONDITIONING 99.7
AREAS (SQUARE FEET)
GROSS AREA INCLUDING MECHANICAL EQUIPMENT 55,700
TITLE: DATE: FACILITY PLATE NO.: SHEET:
AVIONICS SHOP (VF) 12/97 211-45 30F3
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NOTES
PLUMBING REQUIREMENTS

WATER
coLD 76 G.P.M.

HOT
RECOVERY RATE {100°RISE) 75 G.P.H.
STORAGE 75 G.P.H.

FIRE PROTECTION REQUIREMENTS NOT INCLUDED
HEATING REQUIREMENTS (MBH)

OUTSIDE DESIGN TEMPERATURE
-s%F  +s°F  +15%F  +25°F
295 253 211 169

AIR CONDITIONING REQUIREMENTS

BASED ON 91°F DB. 76° wB OUTSIDE
DESIGN CONDITIONS

COOLING LOAD (MBH) 297

HEAT REJECTED TO CONDITIONED SPACES
BY ENERGIZED TEST

EQUIPMENT AND PARTS UNDER
REPAIR NOT INCLUDED

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD 57.6
ESTIMATED DEMAND 54.0
POWER
CONNECTED LOAD 414.0
ESTIMATED DEMAND 248.4
TOTAL
CONNECTED LOAD 471.6
ESTIMATED DEMAND 302.4
AIR CONDITIONING 32.)
AREAS
GROSS AREA INCLUDING
MECHANICAL EQUIPMENT ROGCM 18,000 S.F.
TITLE: DATE | FACILITY PLATE NO.| SHEET
AVIONICS SHOP VF 03/91 211-45
i OF &
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"MIL-HDBK-1028/1 C

NOTES
PLUMBING REQUIREMENTS
WATER

coLD 83 G.P.M.

HOT

RECOVERY RATE (100°RISE) 85 G.P.H.
STORAGE 85 G.P.H.

FIRE PROTECTION REQUIREMENTS NOT INCLUDED

HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE
-5%F  +5%  +18%F  +25°F
329 282 235 188
AIR CONDITIONING REQUIREMENTS

BASED ON 91°F D.B. 76°F WB OUTSIDE
DESIGN CONDITIONS

COOLING LOAD (MBH) 330
HEAT REJECTED TO CONDITIONED SPACES
B8Y ENERGIZED TEST

EQUIPMENT AND PARTS UNDER
REPAIR NOT INCLUDED

ELECTRICAL REQUIREMENTS (KW

LIGHTS
CONNECTED LOAD 64.0
ESTIMATED DEMAND 80.0
POWER v
CONNECTED LOAD 460.0
ESTIMATED DEMAND 276.0
TOTAL
CONNECTED LOAD 524.0
ESTIMATED DEMAND 336.0
AIR CONDITIONING 35.8
AREAS '
GROSS AREA INCLUDING
MECHANICAL EQUIPMENT ROOM 20,000 S.F.
TITLE: DATE | FACILITY PLATE NO.| SHEET
AVIONICS SHOP VW 03/81 211-45 2o
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NOTES

PLUMBING REQUIREMENTS
WATER
CoLD 76 G.P.M.
HOT

RECOVERY RATE (100°RISE) 75 G.PH.
STORAGE 75 G.P.H.

FIRE PROTECTION REQUIREMENTS NOT INCLUDED
HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE
-5°F  +8°%F  +15°F  «+25°F
362 31! 259 207
AIR CONDITIONING REQUIREMENTS

BASED -ON 91°F D.B. 76°F wB OUTSIDE
DESIGN CONDITIONS

COOLING LOAD (MBH) 363

HEAT REJECTED TO CONDITIONED SPACES
BY ENERGIZED TEST

EQUIPMENT AND PARTS UNDER
REPAIR NOT INCLUDED

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD 70.4
ESTIMATED DEMAND 66.0
POWER
CONNECTED LOAD 506.0
ESTIMATED DEMAND 303.6
TOTAL
CONNECTED LOAD 576.4
ESTIMATED DEMAND 369.6
AIR CONDITIONING 39.4
AREAS
GROSS AREA INCLUDING
MECHANICAL EQUIPMENT ROOM 22,000 S.F.
TITLE: DATE | FACILITY PLATE NO.| SHEET

AVIONICS SHOP VA 03791 211-45

30F3
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NOTES
PLUMBING REQUIREMENTS
WATER
CcoLD 76 GP.M.
HOT

RECOVERY RATE (100°RISE) 75 G.PH.
STORAGE 75 G.PH.

FIRE PROTECTION REQUIREMENTS NOT INCLUDED
HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE
5% 5% +15%F  +25°F
257 221 184 147
AIR CONDITIONING REQUIREMENTS

BASED ON 91°F D.B. 76°F WB OUTSIDE
DESIGN CONDITIONS

COOLING LOAD (MBH) 258

HEAT REJECTED TO CONDITIONED SPACES
BY ENERGIZED TEST

EQUIPMENT AND PARTS UNDER
REPAIR NOT INCLUDED

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD 49.9
ESTIMATED DEMAND 46.8
POWER
CONNECTED LOAD 358.8
ESTIMATED DEMAND 2153
TOTAL
CONNECTED LOAD 406.7
ESTIMATED DEMAND 262.1
AIR CONDITIONING . 279
AREAS
GROSS AREA INCLUDING
MECHANICAL EQUIPMENT ROOM 15,600 S.F.
AUXILIARY BUILDING 400 SF.
TITLE: DATE | FACILITY PLATE NO.| SHEET
AVIONICS SHOP VP/VS/VR 03/51 211-45 s
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NOTES

PLUMBING REQUIREMENTS

COLD WATER

HOT WATER
RECOVERY RATE (100°F RISE)
STORAGE

FIRE PROTECTION REQUIREMENTS NOT INCLUDED

HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE

-5°F +5°F +15°F +25
990 848 707 565

AIR CONDITIONING REQUIREMENTS
BASED ON 91°F D.B. 76°F W.B. OUTSIDE DESIGN CONDITIONS

120 G.

P.M.

130 G.P.H.
160 GAL.

COOLING LOAD (MBH) 992
EQUIPMENT AND PARTS UNDER REPAIR NOT INCLUDED
ELECTRICAL REQUIREMENTS (KW)
LIGHTS
CONNECTED LOAD 191.9
ESTIMATED DEMAND 179.9
POWER
CONNECTED LOAD 1379.6
ESTIMATED DEMAND 827.6
TOTAL
CONNECTED LOAD 1571.5
ESTIMATED DEMAND 1007.5
AIR CONDITIONING 107.3
AREAS (SQUARE FEET)
GROSS AREA INCLUDING MECHANICAL EQUIPMENT 60,000
TITLE: DATE: FACILITY PLATE NO.: SHEET:
AVIONICS SHOP (VFA) 12/97 211-45 30F3
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NOTES

PLUMBING REQUIREMENTS

WATER
coLD
HOT
RECOVERY RATE (100°RISE)
STORAGE

68 G.P.M.

62 G.P.H.
62 GAL.

FIRE PROTECTION REQUIREMENTS NOT INCLUDED

HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE
5% +5°F  +15°%F +425°F
182 156 130 104
AIR CONDITIONING REQUIREMENTS

BASED ON 91°F D.B. 76°F WB OUTSIDE
DESIGN CONDITIONS

COOLING LOAD (MBH)

HEAT REJECTED TO CONDITIONED SPACES
8Y ENERGIZED TEST '

EQUIPMENT _AND PARTS UNDER
REPAIR NOT INCLUDED

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD

ESTIMATED DEMAND
POWER
CONNECTED LOAD

ESTIMATED DEMAND
TOTAL

CONNECTED LOAD

ESTIMATED DEMAND

AIR CONDITIONING
AREAS

GROSS AREA INCLUDING
MECHANICAL EQUIPMENT ROOM

182

35.2
33.0

253.0
151.8

288.2
184.8
19.7

11.000 S.F.

TITLE:

W DATE
AVIONICS SHOP V 0379t

FACILITY PLATE NO.
211-45

SHEET
4 oF 4
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NOTES
PLUMBING REQUIREMENTS
COLD WATER 130 G.P.M.
HOT WATER
RECOVERY RATE (100°F RISE) 130 G.P.H.
STORAGE 200 GAL.

FIRE PROTECTION REQUIREMENTS NOT INCLUDED

HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE

AIR CONDITIONING REQUIREMENTS
BASED ON 91°F D.B. 76°F W.B. OUTSIDE DESIGN CONDITIONS
COOLING LOAD (MBH) 1020
EQUIPMENT AND PARTS UNDER REPAIR NOT INCLUDED

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD 217.7
ESTIMATED DEMAND 204.1

POWER
CONNECTED LOAD 1564.4
ESTIMATED DEMAND 938.4

TOTAL
CONNECTED LOAD 1782.1
ESTIMATED DEMAND 1142.5

AIR CONDITIONING 121.1
AREAS (SQUARE FEET)
GROSS AREA INCLUDING MECHANICAL EQUIPMENT 68,000
TITLE: DATE: FACILITY PLATE NO.: SHEET:

AVIONICS SHOP (VS/VP)

12/97

211-45

30F3
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NOTES
PLUMBING REQUIREMENTS
COLD WATER 100 G.P.M.
HOT WATER
RECOVERY RATE (100°F RISE) 100 G.P.H.
STORAGE 100 GAL.
FIRE PROTECTION REQUIREMENTS NOT INCLUDED
HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE
-5°F +5°F +15°F +25
671 575 479 383
AIR CONDITIONING REQUIREMENTS
BASED ON 91°F D.B. 76°F W.B. OUTSIDE DESIGN CONDITIONS
COOLING LOAD (MBH) 672
EQUIPMENT AND PARTS UNDER REPAIR NOT INCLUDED
ELECTRICAL REQUIREMENTS (KW)
LIGHTS
CONNECTED LOAD 127.7
ESTIMATED DEMAND 119.7
POWER
CONNECTED LOAD 917.9
ESTIMATED DEMAND 550.6
TOTAL
CONNECTED LOAD 1045.6
ESTIMATED DEMAND 670.3
AIR CONDITIONING 727
AREAS (SQUARE FEET)
GROSS AREA INCLUDING MECHANICAL EQUIPMENT 40,000
TITLE: DATE: FACILITY PLATE NO.: SHEET:
AVIONICS SHOP (VAW) 12/97 211-45 30F3
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NOTES

PLUMBING REQUIREMENTS
COLD WATER
HOT WATER
RECOVERY RATE (100°F RISE)
STORAGE

FIRE PROTECTION REQUIREMENTS NOT INCLUDED

HEATING REQUIREMENTS (MBH)
OUTSIDE DESIGN TEMPERATURE

-5°F +5°F +15°F
535 458 382

AIR CONDITIONING REQUIREMENTS

BASED ON 91°F D.B. 76°F W.B. OUTSIDE DESIGN CONDITIONS

COOLING LOAD (MBH)

+25
305

EQUIPMENT AND PARTS UNDER REPAIR NOT INCLUDED

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD
ESTIMATED DEMAND
POWER
CONNECTED LOAD
ESTIMATED DEMAND
TOTAL
CONNECTED LOAD
ESTIMATED DEMAND

AIR CONDITIONING

AREAS (SQUARE FEET)

GROSS AREA INCLUDING MECHANICAL EQUIPMENT

76 G.P.M.

75 G.P.H.
80 GAL.

536

100.8
94.4

723.9
434.3

8247
528.7

58.1

31,500

TITLE: DATE:
AVIONICS SHOP (HS) 12/97

FACILITY PLATE NO.:

211-45

SHEET:
30F3
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NOTES
PLUMBING REQUIREMENTS

COLD WATER
HOT WATER
RECOVERY RATE
(100° F RISE)
STORAGE
THE ABOVE RATES DO NOT INCLUDE
REQUIREMENTS FOR FIRE PROTECTION

HEATING REQUIREMENTS (MBTU/HR)
OUTSIDE DESIGN TEMPERATURE
-5°F +5°F +15°F

210 190 62

AIR CONDITIONING REQUIREMENTS
COOLING LOAD (MBTU/HR)

ELECTRICAL REQUIREMENTS (KW)

LIGHTS
CONNECTED LOAD
ESTIMATED DEMAND
POWER
CONNECTED LOAD
ESTIMATED DEMAND
TOTAL
CONNECTED LOAD
ESTIMATED DEMAND

ADDITIONAL DEMAND FOR
AIR CONDITIONING

AREA - SQ. FT. BUILDING
GROSS BUILDING AREA

+25°F

—_——

132

50 G.P.M.

30 G.P.H.
40 GAL.

40.6

35.1
28.6

22.2
19.2

57.3
47.8

5.9

7.397 S.F.

TITLE: AIR LAUNCHED DATE
GUIDED MISSILE SHOP 03/91

212-30

FACILITY PLATE NO.

SHEET
4 OF 4
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REFERENCES

NOTE: THE FOLLOW NG REFERENCED DOCUMENTS FORM A PART OF THI S
HANDBOOK TO THE EXTENT SPECI FI ED HEREIN. USERS OF TH S HANDBOOK
SHOULD REFER TO THE LATEST REVI SI ONS OF Cl TED DOCUMENTS UNLESS
OTHERW SE DI RECTED.

FEDERAL/ M LI TARY SPECI FI CATI ONS, STANDARDS, BULLETI NS,
HANDBOOKS, NAVFAC GUI DE SPECI FI CATI ONS, DESI GN MANUALS, AND
P- PUBLI CATI ONS:

Unl ess otherwi se indicated, copies are available fromthe
Defense Printing Service Detachnent Ofice (DPSDO ,

St andar di zati on Docunent Order Desk, Building 4D, 700 Robbi ns
Avenue, Phil adel phia, PA 19111-5094.

SPECI FI CATI ONS

M L-C 22992 Connect or, Plugs and Receptacl es,
El ectrical, Waterproof, Quick
Di sconnect, Heavy Duty Type.

STANDARDS

M L- STD- 704 Aircraft Electric Power Characteristics.

M L- STD- 1399-300 Interface Standard for Shipboard Systens,
Electric Power, Alternating Current.
HANDBOCKS

M L- HDBK- 1000/1 Engi neering and Design Criteria and
Docunent ati on for Navy Facilities.

M L- HDBK- 1001/1 Basic Architectural Requirenments and Design
Consi der at i ons.

M L- HDBK- 1001/2 WMaterials and Buil di ng Conponents.

M L- HDBK- 1002/ 2 Loads.

M L- HDBK- 1003/3 Heating, Ventilating, Ar Conditioning,
Dehum di fyi ng System

M L- HDBK- 1003/ 17 Industrial Ventilation Systens.
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M L- HDBK- 1004/ 1

M L- HDBK- 1004/ 4

M L- HDBK- 1004/ 5

M L- HDBK- 1005/ 8

M L- HDBK- 1005/ 9

M L- HDBK- 1008C

M L- HDBK- 1012/ 3

M L- HDBK- 1013/ 1

M L- HDBK- 1013/ 11

M L- HDBK- 1021/ 2

M L- HDBK- 1021/ 4

M L- HDBK- 1023/ 1

M L- HDBK- 1028/ 5

M L- HDBK- 1028/ 6
M L- HDBK- 1190
M L- HDBK- 1195

Prelim nary Design Considerations.

Electrical Utilization Systens.

400- Hert z Medi um Vol t age Conver si on/

Di stribution and Low Voltage Utilization
Syst ens.

Donesti ¢ Wastewater Control.

I ndustrial and Gly Wastewater Control.
Fire Protection for Facilities Engi neering,

Desi gn, and Construction.

Tel ecommuni cati ons Prem ses Distribution
Pl anni ng, Design, and Estimating.

Desi gn Cui delines for
Facilities.

Physi cal Security of

| nstruction for
Constructi on.

Hi gh Security Magazi ne Door

CGener al
Desi gn.

Concepts for Airfield Pavenent

Ri gid Pavenent Design for Airfields.
Airfield Lighting.

Envi ronnental Control -

Roons.

Desi gn of d ean

Aircraft Fixed Point Uility Systens.
Facility Planning and Design Cuide.

Radi o Frequency Shi el ded Encl osures.
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GUI DE SPECI FI CATI ONS

NFGS- 07410
NFGS- 08342

NFGS- 09651

NFGS- 09655

NFGS- 09656

NFGS- 09680

NFGS- 09685

NFGS- 13093

NFGS- 13094

NFGS- 14535

NFGS- 14637

NFGS- 16268

NFGS- 16280

DESI GN MANUALS

Dvt 1. 03
DM 3. 01
DM 3. 05

DM 3. 10

DV 5. 04
DM 5.12

Met al Roof and Wal |l Panel s.

Steel Sliding Hangar Doors.

Resilient Tile Flooring.

Resilient Sheet Fl ooring.

Resilient Sheet Flooring (Institutional).
Car pet .

Carpet Tile.

Radi o Frequency Shi el ded
Encl osures, Denount abl e Type.

Radi o Frequency Shi el ded Encl osures, Wl ded
Type.

Monorails Wth Air Mtor Powered Hoi st.

Cranes, Overhead El ectric, Underrunning,
(Under 20, 000 Pounds).

400-Hertz (Hz) Solid State Frequency
Converter.

Radi o Frequency Interference Power Line
Filters.

Archi tectural Acoustics.
Pl unbi ng Syst ens.

Conmpressed Air and Vacuum Systens.

Noi se and Vi bration Control of Mechani cal
Equi prent .

Pavement s.

Fencing, Gates, and CGuard Towers.
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Dvt 22
Dvt 28. 04
DM 38. 01

P- PUBLI CATI ONS

P- 80

P-80. 3

P-272, Part 3

Petrol eum Fuel Facilities.
General Mai ntenance Facilities.

Wei ght - Handl i ng Equi prent .

Facility Planning Criteria for Navy and
Mari ne Corps Shore Installations.

Airfield Safety C earances.

Definitive Designs for Marine Corps
Facilities.

GOVERNVMVENT | NSTRUCTI ONS

DCD 5200. 1R
NAVFAC 11010. 44
NAVSUP 4570. 23

OPNAV 4790. 2

OPNAV 5510.1

OPNAV 5530. 14

I nformation Security Program Regul ati on.
Shore Facilities Planning Manual .

Navy Precious Metals Program ( PVP).

The Naval Avi ation Mii ntenance Program
( NAMP) .

Department of the Navy Information and
Personnel Security Program Regul ati on.

Department of the Navy Physical Security
and Loss Prevention.

OTHER GOVERNVENT DOCUMENTS AND PUBLI CATI ONS

Al R FORCE REGULATI ONS

AFR-88-15Criteria and Standards for Air Force

Construction
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ARMY PUBLI CATI ON

TM 5-805-4 Noi se and Vi bration Control.
NAVAL Al R (NAVAIR) SYSTEMS COMVAND TECHNI CAL MANUALS

01- 1A-509 Aircraft Wapons Systens C eani ng and
Corrosion Control.

01- 1A-512 Design Guide for Avionics Shop Power
Di stribution.

13-1-6.2 Manual Aviation - Crew Systens Parachutes.
NAVAL SEA ( NAVSEA) SYSTEMS COMVAND MANUALS

OoP-5 Ammuni tion and Expl osives Ashore Safety
Regul ati ons for Handling, Storing,
Production, Renovation, and Shi ppi ng.

(Unl ess otherwi se indicated, copies are available fromthe
Defense Printing Service Detachnent Ofice (DPSDO ,

St andar di zati on Docunent Order Desk, Building 4D, 700 Robbi ns
Avenue, Phil adel phia, PA 19111-5094.)

OCCUPATI ONAL SAFETY AND HEALTH ADM NI STRATI ON ( OSHA)

Public Law 29 Code of Federal Regulations, Section 1910,
Cccupational Safety and Health Adm nistration (OSHA)

(Unl ess otherw se indicated, copies are available from
Superintendent of Docunents, U S. Government Printing Ofice,
Washi ngt on, DC 20402.)

NON- GOVERNMENT PUBLI CATI ONS:

AVERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS
(ACA H)

| ndustrial Ventilation, a Manual of Recommended Practi ce.
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(Unl ess otherwi se indicated, copies are available from Aneri can
Conference of Governnental |ndustrial Hygienists (ACGH),
Committee of Industrial Ventilation, Building D5, 6500 d enway,
G ncinnati, OH 45211.)

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Z358. 1 Emer gency Eyewash and Shower Equi prent.
(Unl ess otherwi se indicated, copies are available from Aneri can
National Standards Institute (ANSI), 11 West 42nd Street, New
York, NY 10036.)

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 90 Loadbeari ng Concrete Masonry Units.
ASTM D 178 Rubber I nsul ating Matting.
ASTM D 523 Specul ar d oss.

(Unl ess otherwi se indicated, copies are available from Anmeri can
Society for Testing and Materials (ASTM, 100 Barr Harbor Drive,
West Conshohocken, PA 19428-2959.)

AVERI CAN SOCI ETY OF ClIVIL ENG NEERS (ASCE)

ASCE 7 M ni mrum Desi gn Loads for Buil dings and
O her Structures.

(Unl ess otherwi se indicated, copies are available from Anmeri can
Society of Cvil Engineers (ASCE), 1801 Al exander Bell Drive,
Reston, VA 20191-4400.)

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG, AND Al R- CONDI Tl ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 52.1 Gravinetric and Dust-Spot Procedures for
Testing Air-C eaning Devices Used in
CGeneral Ventilation for Renoving
Particul ate Matter.
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(Unl ess otherwi se indicated, copies are available from Anmeri can
Society of Heating, Refrigerating, and Air-Conditioning

Engi neers (ASHRAE), 1791 Tullie Crcle N.E., Atlanta, GA

30329- 2305.)

FACTORY MUTUAL ENG NEERI NG CORPORATI ON ( FM

Approval Cui de
(Unl ess otherwi se indicated, copies are available from Factory
Mut ual Engi neering Corporation (FM, 1151 Boston-Providence
Turnpi ke, P. O Box 688, Norwood, MA 02062.)

| LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)
Li ghti ng Handbook.
(Unl ess otherw se indicated, copies are available from
II'lum nating Engi neering Society of North America (I ESNA), 120
Wall Street, 17th Floor, New York, NY 10005.

NATI ONAL FI RE PROTECTI ON ASSQOCI ATI ON ( NFPA)

NFPA 30 Fl anmabl e and Conbusti bl e Li qui ds Code.

NFPA 33 Spray Application Using Fl anmabl e or
Conmbusti bl e Materi al s.

NFPA 70 Nat i onal El ectrical Code (NEC).

NFPA 101 Code for Safety to Life FromFire
in Buildings and Structures.

NFPA 409 Aircraft Hangars.

NFPA 780 Installation of Lightning Protection
Syst ens.

(Unl ess otherw se indicated, copies are available from Nati onal
Fire Protection Association (NFPA), One Batterymarch Park, P. O
Box 9101, Quincy, MA 02269-9101.)
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NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

Lead Exposure and Desi gn Considerations for Indoor Firing
Ranges, Thomas L. Anania and Joseph A. Seta.

(Unl ess otherw se indicated, copies are available fromthe
National Institute for Occupational Safety and Health (N OSH)
U S. Departnent of Health and Human Services, 200 | ndependence
Avenue, S.W, Washington, DC 20201.)
UNDERVWRI TERS LABORATORI ES I NC. (UL)

Building Materials Directory.
(Unl ess otherw se indicated, copies are available from

Underwiters Laboratories Inc. (UL), 333 Pfingsten Road,
Nor t hbr ook, 1L 60062.)
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GLOSSARY

ACA H. Ameri can Conference of Governnental I|ndustria
Hygi eni st s.

AFFF. Aqueous filmform ng foam

AFR. Air Force regul ation.

Al MD. Aircraft internedi ate maintenance departnment.
ANSI . Arerican National Standards |nstitute.

ASCE. Anerican Society of G vil Engineers.

ASHRAE. Anmerican Society of Heating, Refrigerating, and Air-
Condi ti oni ng Engi neers.

ASTM  Anerican Society for Testing and Materi al s.
ASW  Anti-submarine warfare.

ATE. Automatic test equipnent.

CMJ. Concrete masonry unit.

CNI.  Communi cations, navigation, and identification.
CRU. Chemically resistant nethane.

CSD. Constant speed drive.

Desi gn manual

El ectroni c counterneasure.

EFA. Engineering field activity.

FD. Engineering field division.

T

FCA. Field calibration activity.

FRD. Facilities requirement docunent.

GASSC. G oup Aviation Supply Support Center.
GFl. Gound fault interrupt.

GSE. G ound support equi prment.
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o

Headquarters and mai nt enance squadron.

HVAC. Heating, ventilating, and air conditioning.

I ES II'lum nating Engi neering Society of North America.

I MA.  Internediate mai ntenance activity.

IWF. Industrial waste treatnment facility.

MAD. Magnetic anomaly detection.

MF.  Mobile facility.

M ARS. Maintenance Information Autonated Retrieval System

ML-HDBK. Mlitary handbook.

MVE.  Mobile maintenance facility.
MOPP.  Master output power panel.
NADEP. Naval avi ation depot.

NAMP. Naval Avi ation Mi ntenance Program
NAVAI R.  Naval Air Systens Command.
NAVFACENGCOM Naval Facilities Engi neering Conmand.

NAVOSH. Naval Occupational Safety and Heal t h.
NDI . Nondestructive inspection.

NFESC. Naval Facilities Engineering Service Center.

NFGS. Naval facilities guide specification.
NFPA. National Fire Protection Associ ation.

NWS5. Naval weapons station.

Q1. Oganizational and internediate.

OPNAV. Chief of Naval Operations.
PMB. Plastic nedia blasting.

PME. Precision neasuring equi pnent.
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PMP. Precious Metals Program
PNC. Preferred noise criteri a.
PVC. Pol yvinyl chloride.

RFI. Ready for issue.

SACE. Sem automatic checkout equi pnent.

UL. Underwiters Laboratories Inc.
UPS. Uninterruptible power supply.

VOC. Vol atile organic conpound.
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